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EDfrOEIAL NOTE 


This is the penultimate volume of i\iQ^rwycl<ypedia aTid Dictmmry of ^Medicine and Surgery^ 
and it carries the subject-matter of the work from Rhi- to The-, the rubrics running from Rhino- 
lithif to Thermotax'^. Of articles which did not appear^ in the EncyclopcBdia^Medica two may be 
specially Referred to : that on th8 Medical Examination of Schools And iSchool Childbbn, by 
Dr. Leslie Mackenzie of Leith ; and that on the Status Lymphaticus, by Dr. W. I|. Wynn of 
Birmingham. Recent advances in the knowledge of Syphilis have been taken notice of in a 
contribution dealing with the causal aigent of that disease and the serum diagnosis of the malady ; 
And nove^^spects of Sensakon are treated iri a short paper. In addition to these articles the 
volume contains more thaji thi) usual number of short paragraphs on n|pdical and suifical 
matters, and of definitions of medical terms, for it includes Ihe^whole of the large tetter S. The 
longest article is that on the Stomach, which is treated in two sectiejis, Medical aijd Surgical ; 
anotli^ long contribution deals with* the Skin under six subdivisions ; and othej: neiable articles 
^re those on Smallpox, the Spinal Cord, Syphilis, Tabes Dorsalis, and ^Wjrapeutics. The 
volume contains 1588 subject headings, the largest number in any single volme except the 
second (which contained 1758). The total number of rubles in the nine vflillEiris ten thousand 
seven hundred and eighty-four. 

There are sixty-eight articles of more than 1000 words ^in ^length ; some of thes§ exteijd tS 
thirty or forty pa^es. .They deal with such a variety of subjects as ^Rickets (by the late Dr. Ashby 
» of Man'fchester), Rodent Ul$er^ Rubella^ Diseases of the Salivary Glands^ Scabies, Scarlet Wever, 
Sclj^ols <^id School Children, Sciatica, ScUrema Neonatormi, Sclerodermia, Diseases of the Sclerotic, 
Diseases of the Scrothm and Testicles, Infantile Scurvy and Scurvy in AddHHs, Senile Insdnity, 
Sensation, Septicoei^ii^ Sewage pud Drainage, Shock, Injuries and Diseases of the Shovidet Joint, 
Diseases of iJ/v l^kin, formal and Morbidr Sleep, Sleeping Sickness^ Smallpox, Snake-Bites, Spasm, 
Spina Bifida, Diseases of the Spinal Cord, Surgery of the Sj)ine, Surgical and Medical Affections 
^ of the Spleen^ Sprm, Stammering, Status Lymphaticus, Sterility, Diseases of the Stomach, Surgery 
of the Stomach, Strabismus, Sunstroke, Suppuration^ Sy^iilis, Teeth, Tendon-Jerks, Teratology, 
Tetgtnus, Therapeutics, etc,* ** ^ 

Of articles of less^th^ iQOO w(^ds but (j)E at least ten lines in lengtl^ there are one hujjKlred 

and seven in ffiis volume, ArOong the subjects dij^lt with in these articles of medium lengtli are 

Rhvha^ Rigidity, Rosqy GaHicoe PetRa^ Rupture, Scuxkarjn, Saiidn, Sa^cylic Acid* Sedol, Sm- 

m^*8apo, Sarconta, Sardparilla, Scalp, Scadmony, Sclerosis, Sediosis, Scopolamine, Scotoma, S^ 

Sickness, Sea Voyq/ges, Seborrhoea, Seidlitz Powder, Senegee RcuMx, Senna, Serpentarim Radix, Siaio- 

Rogues, Silver, Sinus, Situs Viscermi Infersus, Skull, Smell, SoditiAi, Souffle, Spermatorrhoea, 
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EDITORIAL NOTE 


SphemcepMlu\SpintfiaHBcope, Squill^ SUiphytococms, Stemsis, Stinging Insects and 'Plants^ Stovaine^ 
Stramonium^ Strepiococci^ Stna, Stropkanihus, Strychnine^ *Stypticine, Styptol, Sued,* Sulphonal, 
Sulphm\, Sulphuric and Sulphurous Add, Suljfi. :idc Ether, Suppository, Surgeon, Sweating, Sycosis, 
Tahaci Folm, Tales, Tannic Add, Tar, Telegony, and Thalamencephalon. 

The remain^ig lll^snbjcct headings are mystlj^of the nature of definitions, short explana-^< 
tory pani^piph^ and cros^ references; they arg very numerous in tlf^s volume, formas the Encyclo- 
pedia neats its end there is more and more necessity for refereitcing back to previous volumes, if 
few of the many matters referred to under these 14J3 rubles* may be named here in order to give 
sorfP&^id^ of the range of this part of the work : Rhinorrhoea, Rhombencephalon, Rhonchus, Rosette 
Bod^, RosslacFs Disease, Row\s Test, Rubier Gloves, Scaphoid, Schatz’s Method, Schenck’s Method, 


Schmid fs Test, Sdllism^ Sclerodactyly, Scolex, Screw Wor^^Segregator, Semester, Senators Phlegmon, 
Septic Tank, Sewer Gas, Skatol, SkutscEs Pelvimeter, S noke Test, Specialism, SpherocephaliM, etc. 

In the Edik)rial Note Jo the next v^oliime of this worl^ 1 hope to be able to announce the 
approximate date «4^puby cation of the Quinquermium of Medifine, now in ^ctiv^ preparation, 
which is intended to serve as a Supplementary Volume to this Encyclopedia as well* as to the ■ 
Encyclopmdin Medica. 


September 5, 1908. 


J. W. BALLANTYNE. 
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ENCYCLOPEDIA AND •DICTIONAEY 


*OP MEDICINE 


Rhlnoliths. — Nasal calculi.^ See Nose, 
Foreign Bodies {Rhinoliths). 

• 

Rhinophyma.. — A form of acn« rosacea, 
with hypertrophy, affecting specially the nose. 
See Acne ( f ^ sacea ). * 

Rfl i n O p I ast y • — Reparative or plastic 
surgery of the nose. 

Rhinorrhoea. — A mucous or serous dis- 
charge IPtom the nose. See Nose, Foreign 
Bodies, etc. {Nasal and Cerehro-Spinal Rhinoy'- 
rhoea) ; Hydrocephalus {Symptoms^ Escape of 
Gerebro-Spinal Fluid by the Nose) ; Measles 
( Complications, Rhin itis ) . 

Rhi noscleroma. See Nose, CnRcft^ic 
Infective Diseases {Rhinoscleroma ) ; Pharynx, 
Chronic Infective Diseases {Rhinoscleroma ) ; 
Skin, Bacteriology oi^ the {Rhinoscleroma)] 
•Tumours* OF the "^Km^RhinoHerorna), 

m 

Rhinoscopy. See Nose, Examination 
OP THE {Anterior and Posterior Rhinoscopy), • 

• t 

Rhipeceptidlus Annulatusii — A 

species of ti«k which conveys Texas fever to 
cattle. See Malaria {Historical), 

Rhizodohtrypy. — ^Opening into or 
punotura of the root of a tooth. 

* Rhizopoda. — See Parasites {Protozoa). 

Rhodopsin. — vr^ual^urple. See Retina 
{Aimtomy). • 

• • • 

R^IPadOS Pe|:ala.-^Bed foppytPetals 
01!^ tlloSe of Papavesr Rfmas] they contain no 
morphine but only red colouring matter ; Ibhere 
is an official preparation {Syrwjms Rhoeados) 
as a colouring agent, 
vouix 


AND SU.EGEKY 


Rhombencephalon. — The hind- 

brain or posterior cerebral vesicle of erUbryology, 
corresponding 4o the medulla .oblongata, pons 
varolii, and cerebellum. See Emb^ology. 

Rhomboid^US. — A# muscle of the neck 
having a rhomboid shape. “ • 

» 

RhonchAs. — A rattling or snoring sound 
(Gr. a roaring) heard on auscultation 

over the lungs, and due» to nar];gwing of a 
bronchus or to the presence therein of tenacious 
mucus; it has not, correctly ysed, the same 
meaning as rMe 

I Rhub^irb. — The erec?t rlifzome of several 
I varieties of Rheum growfi in China, Tibet, and 
' America. It* contains numerous alkaloids, the 
I most important*^ of which are chm/sarokin, 

I chrysophanic acid, and rheotannic acid. To the* 
I irst two it owes its purgative properties to 
I the last its astringency. Dose — 3-10 grs. 
(repeated); 15-30 grs. (one admiiiistration). 
Preparations — 1 . Extractuj^i Rhei. Dose-^ 
2-8 grs. 2. Piilvis Rhei Compositus. Gregory's 
powdA. , Contains magnesia and ginger. , Dose 
j — 20-65 grs. Pilula Rhei. Com posita. Con- 
t£^ns» aloes. 4-8 grs. 4.^ Tirictura Rhei 

Pompqpita. . Dose — 1-4 5. 5. Liquor Rhei 

Conceipbratjis. Dose — J-1 3. 6. Syrupus Rhei. 

Dose — 4- 7. Infusum Rhei. Dose—\A §. 

Rflubarb is an excellent stomachic and 
' purgaiive for occasional use, as when it is 
desired to unload the bov\yls without affecting 
the general system, or^ for the purpose of 
removing irritating materials from the intestine.* 
Tf used over long periods it tends to cause 
chronic constipation. |t should not be ad- 
ministered alone, on account of the griping it 
causes. It is specially valuable in the dig^Jstive 
disturbances of children, and in the treatment 
of irritative diarrhoja whether in children ot 
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RHUBARB 


adults. As a stomachic it is giireii in small 
doses usually cdmljned with bismuth and soda, 
as a purgative in larger doseg in combination 
with an antispasmoc^ic. Because of the ch^s- 
ophan it contains it niay colour acid urine 
yellew and alkaline iirin^o^fhine. 

RKUS To:)ACO€ien€iron.--The poison- 
oak or pjison-i^ry, containing toxicodendric acid ; 
it has been used in chronic rheumatism. See 
DEflMATlTLS TriAUMATICA ET VkNBNATA {Ccmsol 
Agents^ Vegetable) Myiasis {Hairy Gater- 
pillars)§ 

Rhyl. See Thbrapeuwcs, Re- 

sorts {English^ Wales), 

• 

Rhythmism. See Insanity, Nature 
ANT) Symptoms {Insane Defects of Inhibition^ 
Rhythmism or %uto7imtism). ^ 

Ribes’ Gangflibn. — A sympathetic 
nerve ganglion situated near the anterior com- 
municating artery of the brain. 

Ribs. See 'Chest, DBFORMtTiES op {Ribs 
in Rickets) ; • Chest, Injuries op {Contusions^ 
Fractures^ and Dislocations of Ribs ) ; Osteo- 
SAj^AOiA {Ribs ) ; Ri^eura, Affections of, Sur- 
gical {Empyema, thoracoplasty). 

RiCS. See Invalid Vmmi<i(^Rice Pudding, 
Rice Soup)m * • ^ 

Rice- Water. Stools. — The typical 
evacuations of cholera. See Cholera, Epidemic 
{Sympt07m, S^ols). 

Richardson’^ Mixture.— A imxture 
of alcohol (2 parts), Qhloroform (2 fjarts), and 
«thcr (3 parts). See Anaesthesia {Other Anoes- 
thetics). ^ 

. • • • 

Richfield. See Balneology {America, 

S'tdjj^uretted Waters). • 

Richter’s Hernia. *SVe HERNiiK^^n^c- 

tfires, Contents). 

• % % 

RIcin. — A proteid, with poisonoits qu^ities, 
contaifted in the castor-oil beaij {RicimUs cam- 
miLuis), and causing toxic symptoms {rtcinism) 
consisting of jhlindicc and haemorrhagic enteritis 


and gastritis. •. i e 

Rickets. 

Definition 2 

Etiology and Pathology . . .*2 

Clinical Features Course , . 3 

Individual Symptoms ^ . . . . 4 

Complications and Associations . . ^ 

Morbid Ai^^atomy . • . . . . 7 

Fcetal Rickets • t . . * * . 8 

Late Rickets 9 

Diignosis 9 

Prognosis . . . * . . .10 

Treatment . . , • , , .10 


See also Achondroplasia; Adrenal GlanI^ 
l^drenalyn%n Rickets) ; Alcohol {Indications in 
Childhood ) ; BRiiNCHi, Bronchitis {Etiology, 
Predisposing Causes) ; Cataract ( Varieties, Lawir 
* ellar) ; Chest, Deformities of {Deformities in 
Rickets) ; Children, Clinical Examination of 
1 {HSad in Rickets) ; Convulsions, Inp^Ntilb^ 
{Etiology) ; Deb»rmities {Rickets) ; Fra6ilitas 
OssiUM ; Head {Shape in hRfckets ) ; Labour, 

PjiECiPiTATE* AND PROLONGED (JPelvic Deformities,* 
Rickety\ 

* 

Definition. — Rickets is a chronic disease of 
early life, in which the chief anatomical changes 
consist in enlargement of the epiphyses and 
defolDiities of the bones, whili the ligaments, 
muscles, and many of the internal o^ans ar^ 
also apt to be affected. 

ExioLcJhv and PATHOiiOgY. — Rickets in its 
most typical iform occurs betweAi the ages of 
six months anft two years ; but* the early 
symptoms ape often noted during the latter 
months of the first half-year ; while the results 
of rickets — in the shape of stunted and deformed 
limbs — afe seen long after thxi age of two years 
has been passed. A peculiar form of rickets is 
sometimes seen in older children IRnd young 
adults (late rftket#). , 

Rickets is an exceedingly common disease in 
the large cities of the United Kingdom, as well 
as in the industrial centres of Europe and North 
America ; it is comparatively rare among the 
natives of semi-tropical countries such Ss India, 
China, and Japan. Tt is much less common ifl 
country districts than in cities, as for instance 
in a Westmoreland village, where the inhabitants 
are a sturdy race of farmers and follow outdoor 
pu^uits, than in a Lancashire village or city, 
where the inhabitants are miners or factory 
operatives. It is common among a population 
given to early and impj’ovident marriages, and 
where in consequence over-crowding and poverty 
exist, while the infants are artificially fed on * 
account of the mothers going to wofk in^the 
mills. It is rare among a population where the 
parents^re thrifty and sturdy, and sijckle their 
infants for the greg-ter part flif the first year. 

Tb£ chief predisposing causes gf rickets are 
(1) congenital weakness, (2) unhealthy life 
conditions, and (§) improper feeding and 
dyspepsia. Rickets is not an hei^itary disease 
in the sense that rickety parents transmit the 
disease to their offsjiriiig, but there can be no 
doubt that infants of weakly parents more ofteh 
suffer from ricke|;s than the infant% of robust 
parents. nheftlth j life* cond j^ions undpdbt^lj^ 
predispose to rickets. Among these coiiditipne 
must be mentioned the ihflfience of a cold and 
damp blimate in proddcii^ bronchial and 'iti- 
festkial catarrhs, the continuous breathing of 
vitiated air in crowded dwellings, the neglect of 
cleanliness so common among the poor.^ ;‘ijife 
in th^ crowded dwellings of the poor predisjj^tkS^ 
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to mdigestion, white fresh air and sunlight are 
powerful factcfrs in promoting digestion and 
tissue-building. * 

Tliere can be little doubt that bad feeding 
end chronic dyspepsia are the most efficient 
•j^edisposing causes of rickets. Vigorous*infants 
.nursed ^ the breasts of healthy mothers rarely 
^ffer from rickety ^hile being buckled, even 
though exposed to tlie life condition^ incident 
to* a crowded courts It is the artificially fed* 
infant that suffers, whether fed on ^ondfensed 
milk, starchy foods, or fresh milk. We find 
for the most part that children who have w^l- 
marked rickety deformities have suffered much 
from indigestion, have been difficult to fe^d, 
t^ugh majjiy charf^es of food have been tried, 
while in some there is a history of long-continued 
bronchial catarrh. On the other hand, ^ must 
be admitted that^in s§me mild cases there has 
been no. obvious indigestion, th^ surroundings 
,have been all that could be desired, and the 
feeding carried out with care. It must also be 
said*that bad feeding and continuous indigestion 
do not always produce rickets ; tliere ipay be 
ill-health and wasting in an infant without any 
of «the oharagj/eristic signs of rickets.* This is 
also true of experiments on aniipals,^bad feed- 
ing and ins?tnitary conditions will produce ill- 
health in puppies and other young animals, biit 
very rarely rickets (Spillman). 

If, as stated, it is extremely probable that 
chronic indigestion plays an important part in 
predisposing to rickets, yet we are in much 
ignorance concerning the immediate or exciting 
cause. Some writers (Heitzman, Monti) have 
laid great stress on the lactic acid fermentation 
which takes place in chronic dyspepsia; they 
aver that in consequence of a deficiency of HOI 
in the gastric juice there is an imperfect solution 
of lime salts and also an excessive formation of 
lactic acid, large quantities are absorbed into 
the blood, find this lactic acid poisoning is the 
efficient an^ immediate cause of rickets. It 
h^s alio been suggested that rickets is due to 
an imperfect oxidation of the blood in the lungs, 
in consequedbe of the bronchial catarrh sot)ften 
present, and collapse cf lungs In connection 
with the misslmpen chest. It is quite s^ie, 
however, to say that neither of these hypotheses 
go very far in exjjJaining the causation of rickets. 

The trend of*modern opinion is rather in the 
direction of seeing in rickets the results of the 
absorption of toxines from the«,limentary canal, 
Wliieb are formed during a penod of chronic in- 
'Hie sweating,«the mligcular^paresis, 
and convulaiona suggest the 
jpr^ence of toxines .in tjie blooa, which have 
b^ir fo)j*med.in the alimentary canal* from# the 
of the prpteids^ fats, dr starches in 
the It is very possible that*several alHed 

toxhk^"'ii^y be formed which give ri^e to special 
Thus in some cases the bone 
are most ih evidence, in others Ishe 


muscular s^^stem chiefly suffers. In other cases 

* convulsions, tetany, and laryngiemus are present, 

whil<^* in others they are absent from first to 
last. Thus it would seem likely that ribkets 
is the result of g. peculiar form of ^chronic 
^spepsia, in which certain toxines are formed 
from bacterial action, and Jit is the passa^ of 
these toxines into the blood from th^ alimentary 
canal that gives rise to the pathological c&anges 
which.take place in this disoas^. • 

* Clinical Features and Course. — The early 

symptoms of rickets do not always include^ well- 
marked deformities or any evidence of softening 
of the b(3nes. Before these changes occur there 
is a period during which the symptoms are 
rather those of subacute or chronic indigestion, 
with great irritability and night sweats. These 
early dyspeptic symptoms include flatulence, 
constipation, foul-smelling 8t(^ls, restlessness 
and wakefulness at nighi?, sweating followed by 
plentiful crops of miliaria, very possibly there 
may be convulsions. Such symptoms^cuay be 
noted as early asjbhe fourth or fifth month, but 
oftener, perhaps, riot till a few months later. 
The infant is usually a notoriously bad sleeper, 
it keeps its mother or nurse^ awake for hours 
together because it •cannot r»et, and when 
does doze its ^eep is broken, afld beads of per- 
spiration appear tu its forehead and scalp, while 
its skin and night-clothes become damp and 
clammy. The miliafia *with which ftie body 
becomes covered is probably gittribufbd by its 
nurse to ‘Heething.’’ It is very ag^ to continu- 
ally rub the back of its head against^the pillow, 
with the result that hair is wdVn off at this 
spot. ^ • 

The marked restlessness which is often such 
a marked feature in early rickets is no doubt 
due to the flatuleace and distension sq^ often 
present, but very probably also the bones may 
ac^e or be more or less tender. When the 
bones are acutely tender an associated scurs^ 
is almost oiertainly present. 

If these symptoms persist for many weeks or 
months some evidence of rickety changes in tlfe 
bones acH mufbxilar paresis are sure to be present. 
Perhaps tfae occipital and parietal bones wifl be 
abnorni^lly thin, aftd readily yield to the pres- 
sure of the finger (cranio-tabes), anfi the former 
mS-y bec^e ifiore or less flattened from pres- 
sure of the Head on the pillow when lying on 
the ba#k. Or the eminences of the frontal and 
j^arietal •bones begin to appear unduly promi- 
nent, giving the infant’s head a heavy, square 
look. An examination of tne chest may show 
that the chest wall is being sucked in on each 
sicife of the sternum during ^inspiration in con- 
sequence of g, want of rigidity of the ^ibs and 
♦ their cartilages: the swellfngs at the junction 
of the ribs and cartilages may be exaggerated^. 
All these signs*may ba noted before six months 
of age, but they are^ perhaps, more usually 
noted somewhat later. 
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. The ihfanfe faay in this eatly stage be subject 
to convulsions without any very obvious oauAe, 
and also laryngismus and J^etaqy m^y dhcur, 
but the two latter arc^more common during th^ 
second jrear. In spite of its evident ill-health 
the infant probably does^not waste to any 
extent, and may be very well nourished as far 

* as fkt is cgncernedT. Some infants at j/his 

• period^suffer much from bronchial catarrh, and 
they very easily* “ catch cold/* The muscular 
system is almost certain to be weak, and the 
infant is late in laming to hold up its head or 
in attempting to sit up. The urine has often a 
peculiar strong smell, likeSLied by tiome to tri- 
methylamine. 

The course of thd disease if not checked by 
treatment is essentially chronic. As time goes 
on no teeth n^ke their appearance at the Uvsual 
time, the head Incomes more markedly square, 
the chest more defogn*d, the epiphyses at the 
wrists and ankles enlarge, the infant cannot sit 
up, andftperhaps cannot hold up its head. At 
the end of the first year, if the case is severe, 
the child presents a typioal picture. The head 
is large arfd square, and out of proportion as 
compared with the stunted limbs, the chest is 

a parrow and deformed, the abdomen is large and 
round from the presence of gas in the stomach 
and the intestines, and in sonie^icases an enlarged 
liver and spleen can be felt. The rickety rosary 
can be sfeen or felt, abd the epiphyses at the 
wrist and^nkle are very prominent. The child 
cannot sit up without help, and is quite help- 
less as rega^'d*^ crawling or standing alone ; its 
ligaments weak, jys:d its muscles very 

poorly developed. 4 * It is perhaps anemic, in 
some cases markedly so. 

During the second year the most character- 
istic feature consists in tha curvatures of the 
long bones. The child u^es its* limbs more or 
less at this period, and there is therefore a 

eater danger of their bending than earlier. 
When the child sits up in bed or on floor it 

b rests a certain amount of weight on its arms, 
akd a curvaturi with the convexity outwards 
perhaps takes place in the bones cf thev»arm and 
forehrm. But the lower end^ of the Hibia and 
fibula are more* likely to betid than the arms, 
when the Vkild sits on the floor with itsdegs 
crossed or doubled under it ; the *bone^ perhaps 
bend with a sharp curve inwards ifi their lower 
third. If the child sits up, either By itself or is 
propped up, the spinal column is veryjiltely to 
give way, the whole length of the spind bowing 
backward (kyphosfc). The digestion is probably 
very poor, it cannot< digest well, especially the 
curd of milk, and its stools are pasty and foul 
smellingc At this \»ime laryngiamti^^ is common, 
and 80 also is a p^*sistent bronchial catarrh, 
which returns ‘again and again. 

The child may remaip more ^ or less in this 
stote during the whole of the second year. The 
teeth appear slowly ; it ts very slow in making 


progress in crawling or in attempting to stand 
alone. • The limbs remain more or less stunted, 
the muscles s(^t and flabby, the joints loose 
frcm laxity of the ligaments. The child is 
probably late in learning to •understand or talk,, 
and is, backward in mental development. 
niay perhaps learn to stand alone dicing tjie 
third year, or^there may Ifc ^ill further dglayi * 
It is after ^tbat it has learned to get about on 
rits legs ^hat the knees give^ay and knock-kneiCS 
appear. Some children remain for years making 
but little* advance and being practically bed- 
ridden. Others are able to get about with a 
waddling gait in consequence of knock-knees 
and ^'perliaps coxa vara ; they are stunted in 
bddy and backward in intelligfence. ^ 

It is hardly necessary to say that the abdfe 
d;^scription applies only to a severe case, and 
the combination of signal and ^ symptoms may 
differ. It® may happen the rickets may be 
fairly severe, drid yet the head is of a normal 
shape, while the deformity of the chest is con-* ^ 
siderable. Or the epiphyses of the wrist^ may 
be normal, th% chest fairly well formed, but the 
muscleS are flabby and the^joints loose, so that 
at two y^ars old the child is not ^valking, ^nd 
very likely ^lot "talking. In som^others laryn-.' 
gismus may very severe, and* but, slight 
curvatures or deformities of the bones present. 

In other cases, again, the infant is abnormally 
pale and fat, the muscles are flabby and weak, 
and there are no marked depar^res from 
normal as far as the bones are concerned. 

Having sketched the course .of the disease, a 
more detailed description of some of the more 
important signs and symptoms may now be 
given. 

f Head — Cranio-tahes — Natiform Skull . — It is 
not uncommon to find in examining the heads 
of infants, especially those who are wasting or 
not doing well, that in places, or all over 
generally, the qpcipital and parietat bones are 
abnormally thin, and can be pressed or bent in 
by pressure of the fingers. • In examiniiig an 
iufant*s head in this w^y it is well to avoid the 
sutuijes and posterior fontanelle, the most* 
characteristic •|:^tches of® ajrophy are usually 
nearer the centres of the bone^ The whole of 
these bones may be abnormally thin from de- 
fective calcification, or there may be small 
patches scattered about whicti • consist simply 
of membrane. Cranio- tabes was described as 
being a sign peculiar to rickets by Elsa^sei^ 
many years ago.* Since his time it has been 
attributed to ^yphih^ by Parroli and others. 
There i# no dftubt that it occurs in rioketS| but 
it is not patliognomonic, as it occurs. not un- 
con^onlj^ in cases of fhalnutrition which' are 
not rickety. It is doubtful if its connection 
w\to syphilis is anything more than* a casual 
connection; though this is not the universal 
opinion. It has already ‘been noted that, at' 
times the ossification of the occipital bone is so 
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defective, that it becomes flattened ifi .by the 
pressure exerfed by the weig]jt of th*e head 
restjng on the pillow. Elsasser took an exag- 
gerate view of th^ importance of cranio-tabes, 
•and attributed some of the nervous symptoms 
•courriijg in rickets, as laryngismus, •to the 
. thinning of the bone, but this ig very doubtful. 
Whiie cranio-tabe» isj not pathognomonic, in all 
cases of marked thinning of the occipital or 
parietal bones riclJfets should be sflspected.* 
More certainly characteristic of rickets Is the 
square head and the natiform skull. Tjie 
former is much the more common, and may 
often be noted before the infant is six mqnths 
old. It is the result of an excessive formatjpn 
o^ spongy Joone at the centres of ossificatiofl of 
the frontal and parietal bones. The result is 
a flattening of the superior surface, a#certain 
squareness in appearal^ce as well as^ari increase 
in the circumference of the head. The edges 
♦of the bones bordering on the fontanelles can 
be felt to be thickened, though perhlips abnor- 
mally- soft, and the fontanelles ar^ widely open 
. for the age of the infant. The natiforiji skull 
is often present in severe rickets, and indeed 
, on^y appeai^W in severe cases. ^ There are two 
‘broad grooves on the top of ^he iiead corre- 
sponding with the longitudinal and transverse 
sutures, and therefore at right angles to one 
another, giving the upper surface of the skull 
/I sort of “cross him” appearance, while the 
four quarters of the upper surface are raised 
as Jbosses (Parmt’s bosses). The edges of the 
bones forming the grooves are mostly mem- 
branous, and often cranio-tabes is present. 
Many believe the natiform skull is a sign of 
syphilis (Carpenter). 

Dentition is mostly delayed, and the appeaf- 
ance of the teeth through the gums maj^ be out 
of their usual order. In some case? the two 
lower central incisors may*appear at the normal 
time, then *rickets may superve^ie, and there is 
a long delay before others show themselves. 
In some cases of rickets the milk teeth quickly 
^become carious, but this is not constant. Thie 
fontanelles are slow jn closing, and the Idges 
of the bones which* form their •borders ai'e apt 
to be thickened and softened from deficie'nt 
calcification. The fontanelles may be found 
widely open at ^wo years oM, or indeed at 
times as late as* four years old ; whenever there 

S Bars a Uelay in these openings closing up, 
ets may be suspected. * 

Chest . — In marked contrast to the large head 
and rounded *abdomen o^ rickefs# the ^hest is 
and constridfced. At thi junction of 
t|xe . rifea* with their., q^rtilages, especially the 
iQurtb to the ninth, theje are enlargements 
wbJgb foiyn a row of prominences, the so-callejd 
rickety rosary. Both ribs and cartilages Ibse 
theiir rigidity in a more or less marked degree, 
and;, as a result of this, part of the chest wall 
is sueked in during inspiration, and shallow. 


broad grooves are formed on both sides of the 
sternum; the latter is mor^ .or, less thrust 
forward, and thus the so-called “pigeon” chest 
formed. The typical rickety chest, however, 
is not the true “ pigeon chest ” ; in the rickety 
chest the sternum •aiM cartilages are thrust 
forward from falling in (rf the •ribs, andi the 
protuberance is rounded. The pigeor^ chest 
with the keel-like ridge is due to softening of 
the cartilages in later child£ood. In othfir 
cases the groove is horizontal and corresponds 
with the attachment of the diaphragmi^ the 
chest wall ;s pulled inwards, and the lower 
edge of *the chest wjftl everted. This groove is 
sometimes known as Harrispn’s sulcus. Should 
the infant suffer from bronchitis the chest 
deformity will tend to become aggravated, and 
it is certain that th^ deformity* and want of 
rigidity o*f the chest wall gresitly adds to the 
danger of an attack ot Revere bronchitis or 
broncho-pneumonia. As the child gets older 
the chest deformity tends to become less marked, 
the ribs become more firm, but usually more or 
less deformity remains* for life. g 

Limbs . — The deformities of the bones of the 
limbs mostly occur at a latev date than those 
of the head and chest. They^ consist for tlft 
most part of. an exaggeration of the normal 
curves, and they^re brought about by the child 
using its limbs for some j)urpf)se or ofifier such 
as locomotion. The* commonest is a curving 
inwards of the tibia and fibuia ifi tlieir lower 
thirds, and this is most commonly^produced by 
the child sitting up in bed or on th(^ floor with 
its knee^ flexed and ^rhaps the* feet crossed. 
Almost any miovement of the feet in raising 
itself or in progression wilf tend to curve the 
tibiae inwards. * If the child habitually supports 
itself in the sitting position with its arm*, both 
the bones of the arm* and forearm will tend to 
be%»bent with the convexities outwards. The 
curve assumed by the femur is mostly forwards 
and outwafds; bending of the neck of the femur 
is also apt to take place (coxa vara), {see Dj- 
PORM1T1B8, vol. ii. p. 295). Enlargement of tne 
epiphysA, of tiiQ long bones is sometimes very 
noteworthy, especially at the wi;i8t8 and anxles. 
Irregular olltgrow^^l8 of bone are^qpt to take 
place in ^various places, as, for instance, the 
rickety tmberple often present on the inner side 
of the head pf the tibia, and the outgrowth of 
the inner condyle of the femur in knock-knee. 

* Muscles and Ligaments. — The malnutrition 
and weakness of the muscl^ is as constantly 
present in rickets as the deformities and soften- 
ing of the bones. The voluntary muscles are 
all^oorly developed, so thattperhaps at a year 
old, or even kiter, the infant makes no *attempt 
»at sitting up or even holdiifg up its head. For 
long after it can sit up in a sort *6f fashion^ 
back is likely *to be weak <on account of the 
laxity of the ligament^ and the erector apince 
group of muscles. There is usually a general 
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bowing * backwards of the spine, the natural 
curves being lost in the genera), ben l the ' 
end pf the seoohd year the child may have'jnade 
no pibgress in crawling, or walking, or standing* 
In othei; children who have ipanaged to get on 
tHeir legs the stretching of •the ligaments plays 
an ijjaportant part iij the production of knock- 
knees, flat ieet, and later curvatures of .the 
spine. * 

• Complication!^ ano Associated Condjtions. 
— Rickets is often associated with various con- ‘ 
ditioi|s, and it is difficult to say if they are an 
integral part of the disease or complications. 

Bronchitis and BroncJKppneuTnonia. — Many 
rickety infants suffer a good deal from bronchial 
catarrh ; they seem exceedingly sensitive to cold, 
and in consequence are kept indoors in an 
over-heated, badly ventilated room for months 
together. Som^imes the bronchitis^is associ- 
ated with laryngismus.* There can be no doubt, 
also, that.infants who suffer much from bronchial 
catarrh^^nd are kept in the house and deprived 
of fresh air, develop severe pickets. The de- 
formity aij^d want of ripidity of the ribs, as 
well as the weakness of the muscles of respira- 
tion, predispose Jo these catarrhs. Broncho- 
iwioumonia is apt to be Very fatal in rickety 
children. * , 

Gasiro - intestinal Catandi, •— The enlarged 
rounded abdomen is always present in a well- 
marked case of rickets. •There is a constant 
formatioif of gas jn the stomach and bowels in 
consequence^of the fermentation of the food, 
while the ^nuscular coat of the intestines is 
poorly developed and t^eless; this tends to 
the stagnation ^f the imprisoned g^s. *In some 
cases, at least, the stomach is also dilated and 
constantly distended. Constipation, which is so 
qommgii in rickets, is due also to the toneless 
state of the muscular cq^t of*the intestines. 
Chronic indigestion is very commonly present 
an early symptom, and is mostly present 
during the first two years or more.# Through 
the whole course of rickets the digestion is weak, 
and the stools %pt to be pale in colour and 
foetid. • % 

— Rickets and scurvy are frequently 
associated with one anotheif In severe cases 
of rickets tlfere is frequently a certain amSunt 
of tenderness of the bones and pethap%no otRer 
sign of scurvy. All degrees of scurvy may be 
present in a bad base of rickets (^ee “Sk^UBVY, 
Infantile • • 

Syphilis. — Sin<^ the days when* Parrot 
asserted that con|enital syphilis was the real 
cause of rickets, thei^ has been a good deal of 
difference of opinioj^ as to the part syphilis fkas 
played ^ a complication of rickets, if certain 
signs and symptonft often seen in cases of* 
yc^ets were to be regarded as due to syphilis 
or not. No one now believes tifet syphilis has 
anything to do with the causation of the 
majority of canes of rickets, but there is some 


differenc| of opinion as to whether the natiform 
skull, cranio-tabes, aneemia with enlarged spleen, 
etc., should be regarded as signs of syphilis or 
not. While the subject cannot be looked upon 
as settled, it is certain thaf both the natiformc 
skull and ansemia with enlarged splepn q.w 
associated with^ marked deformity of tpe bqhes, 
in the immense majority fcf gases. It is flyleaf, 
however, ihat syphilitic children often become 
•rickety.® • 

Anlemia and enlarged Spleen . — In many cases 
of rickets there is no anmmia, and indeed 
cluldren with rosy faces may be seen who are 
unable to stand alone, and have bent legs and 
d^ormed chests. An enlarged spleen is by no 
moiins constant in rickets, t)ut injbhe oarlmr 
stages of rickets and in a severe case there is 
often ijiarked ansemia, and at the same time 
there is, perhaps, also an Enlarged spleen to be 
felt some few Jngers’ breadth or mpre below the 
ribs. Marked rickets, striking pallor, and- 
spleen reaching two or three inches or more . 
below the ed^e of the ribs, form a not uncommon 
combination of symptoms ^n children, especially 
during the second year. These, cases, when 
well marked, have been describe^* as “ splotiic ^ 
anmmia” or “ ijseudo-leiiksemia infantum,” but- 
according to the writer’s experience the signs 
of rickets are almost constantly present. The 
natiform skull, the rickety rosary, and enlarged 
epiphyses are commonly seen. It is not possible 
to say in these cases if rickets is tiie primary 
disease, and the splenic anaemia secondary jind 
dependent on the rickets ; certainly, as regards 
time of onset, rickets often comes first. It has 
been suggested that these cases are a combina- 
tion of rickets and syphilis, but a history of 
^philis is often absent, while the signs of 
rickets are almost universally present. An 
examination of the blood in these cases shows 
a diminution of the number of the red corpuscles 
(2,000,000 to i, 000, 000 per cm.) ^nd an In- 
creased number of leucocytes (25,0Q0 to 30,000 
per cm.), also many nucleated red corpuscles. 
There seems to be no ^constant departure from 
the. normal with regard to the different leu- 
cocytes present* These cases are essentially 
chVonic, but usually improve under treatment, 
the spleen diminishing in size and the number 
of blood corpuscles increasing^ If death takes 
place it is usually through sonde complication, 
as measles or pneumonia. The writer has seen 
several of these mses, when four and five years 
of age, with more or less rickety deformijby 
remaining, tfc|^*spleen«still to be fdlt well beldw 
the ribs, and ^ome slight aiimmia. Apart |r6m 
the cases just referred ^to, in which ‘there is 
a vfry noteworthy hypertrophy of the spleen, 
most authors agree thS^ there is a^more pr 
less enlargement of the spleen during the cotiflP 
of some caSes of rickets, but that’ this enlai^^ 
ment is not constant. Cohn found the spleesp 
enlarged 58 times in a olinical examination 
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of 858 rickety children, Kuttner# noted en- 
largement in 44 out of 60 ^cases of rickets^ 
in 33 of these the edge of the spleen could be 
felt under the border of the ribs, in 9 cases 
the edge came two fingers' breadth below the 
ribs,, ^d in 2 the hypertrophy Avas ^ery «on- 
^iderable. There is no agreement among 
authors as to ^^ihetlher the hypertrophy of the 
spleen is an essential part of th» disease, or 
•whether it is secondary to some c<fmplicati(fn 
so often found in association with rickets* 
Whatever view may be taken of the slighter 
enlargements, there can be no doubt that when 
a well-marked anaemia is present it is constantly 
associated with splenic enlargement. ^ 

^ AS'^m.-^-The profuse sweats so comm<^ in 
rickets are apt to give rise to crops of miliaria 
or intertrigo in the folds of the neck aiad groins, 
and perhaps tioubl^ome boils, ^czema of the 
face and scalp is also apt to <fce very trouble- 
some in a rickety infant. During sleep the 
sweatings aggravate the eczema,* and much 
webping is the result. The ^udation cakes 
and scabs as it cb'ies up. In such <^ses con- 
vulsions, high temperature, and sudden death 
ftiay take ^ace. , • 

Nervous System. — Rickety, children are apt 
to be backward in intelligence, being late in 
learning to talk as well as in learning to walk. 
They are apt to be lethargic and apathetic, 
and disinclined to exertion of any sort. Rickets 
certainl;yk predisposes to convulsions ; these may 
Qome on as early as the fourth or fifth month, 
or at any time during the first or second year 
(see “Convulsions”; see also “Larynx, 
Laryngismus,” and “Tetany”). 

Fractures , — Rickety bones are apt to break 
as well as bend ; the fractures are usually of 
the “green stick” variety, i.e. the fractured 
ends are held together by the thickened 
periosteum, usually at* a morp or less acute 
•angle. The ribs may kink* at or near their 
angles, the fractures involving four or five or 
mofe of the nliddle ribs. Fractures of the 
middle third of the humerus may occur when 
the child is lifted jjy its arms,^ the tibiA .is apt 
to kink at the »usual seat t)f bending in the 
lower third. ^Fractures of the femur, clavicles, 
and bones of the forearm are not uncommon. 
In some of the cases of frticture scurvy may 
be present. * Separation of the epiphyses may 
take place under similar circumstances. 

• Morbid Anatomy. — In tfte healthy infant of 
four or five months of age the shafts of the 
long boneS are completely o*s|ified, .while tl^e 
epiphyses, with oSe exception,* consist entirely 
ctf caHilage. The J^oties grow in length by 
ossification taking placpi between the epiphysis 
sfeaft, and in,gi#v i by the formatiop of 
^oompact bone between the inner layers Of the 
^fel^osteum. The bones of the s*kull are also 
^fiffly ossified at this time with the exception of 
the edgefif where they form the foijtanelleS. It 


is at this period, or somewhat later, that rickets 
is Jjiable to supervene, and a pathological process 
su^eeds the ncA’mal physiological process of 
bone formation. • 

In making a ppst-mortem of a cast^ of severe 
rickets, the defoftned chest, bent ribs, frith 
rows of prominences ^ “bbads” at^ their 
junction with their cartilages, .will at once 
strike the attention. The “ beads ” will be seen 
to be as marked or more so* on the pleura> as 
on the cutaneous side. Op removing a rib it 
will be found that it is eaSly bent or Jkinked, 
and that it has lost most of its normal rigidity 
and elasticity ; the periosteum is thick, so that 
when the bone is broken between the fingers 
the two ends are held together by the external 
fibrous tissue. If a longitudinal section be 
made b^ a knife through the «wollen anterior 
end it will be seen that the greater part of the 
swelling involves the* cartilage (the columnar 
zone), while the epiphysial line which marks 
the boundary between bone and Cartilage is 
deeper and mi^ph more irregular than in healthy 
bone. A transversife section of Jhe rib itself 
shows an almost complete absence of compact 
tissue; only spongy bone , is seen, and much 
red grumous material. An examination ofubHI 
radius will ^probably show similar changes ; the 
bone can be bHit or broken between the fingers, 
and section through ^the epiphysis^ will show 
swollen cartilage *and a broad, irregular epi- 
physial line. The bones of the ^ult of the 
skull are abnormally soft, can b(^ easily doubled 
up between the fingers, and cut •gyith a knife. 
The ossifying centrSh) i.e. the panetal and frontal 
eminences * are thickened, anH*on cutting into 
them they show much sdft, spongy tissue ; the 
edges of the bones are thick and soft. Instead* 
of or in addition to the thickening just, refeyed 
to there may be ata^ophic changes ; the parietal* 
^nd occipital bones, when stripped of their dura 
mater and held up to the light, are seen be 
thin an(A transparent in places, where calcareous 
matter has been absorbed and left membmne 
only. Rickety skulls are aft to be large ^es, 
at iejfet in* their circumference, on account of 
the exaggerated condition qi the frontal and 
p|iri%tal eminences ; their internal ^capacity, also, 
is at times apparently increased, as the brain is 
*sometines of abnormal size. There is no asso- 
ciation between rickets and hydrocephalus, 
though cliildren suffering from ct ironic hydro- 
ceph^us may become rickety. 

Summarising the chang^ produced by rickets, 
it may be said that rickety bones in their early 
stages are characterised by swelling of the 
epiphyses, thickening of tl^ periosteum, decrease 
of lime lalts, increase of the red* gelatinous 
medullary material, wi^h the result that the 
bones are softened, fragile, ‘and stunned, in 
growth. * • 

If death take plac^ at a somewhat latter period 
the bones will be found more or less curved or 
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and possibly evidence of fractures be 
present. In a lazier stage the bones will^.be 
found, firmly consolidated, ofttsn j^esentin^an 
ebony-fike hardness. • 

The ex|ict nature of the iK>ne changes in 
rickets, whether inflamrnato^ or not, remains 
for the present Undecided. It is tolerably cer- 
tain, In^weveiii that these changes are net 
primary, but that they are secondary to some 
general disease, ft a section be made through 
the beaded end of a Rickety rib, and an examina- 
tion beimade under* a low power, it will be seen 
that the swollen end corresponds with the lower 
zone of cartilage in which *the cartilagfe cells 
have undergone proliferation, and are arranged 
in columns. It is clear that an abnormal amount 
of proliferation has gone on, that the matrix has 
undergone softening, and there is a bulging 
which corresponds ito this columnar zone. Next 
to and beneath this zone •is the epiphysial layer 
' — which normally is narrow and sharply defined 
— in whioif the provisional calcification is pro- 
ceeding by the deposit of eartl^y salts in the 
matrix of th| cartilage ; beneath this again is 
the zone where true hone is being formed through 
the medium of the osteoblasts and blood-vessels, 
fh m case of severe^rickets this epiphysial line is 
very irregular, anc! is made up of irregular areas 
of uncalciiied cartilage belonging ifo the columnar 
zone, patches of calcified^ cartilage, and osteoid 
tissue in which no calcificati&n has taken place, 
with also fnedtillary spaces and blood-vessels. 
It will be seen ^hat the preparation for ossifica- 
tion is excos^ve and much beyond the normal, 
but in spite of *a sufficiency of lime salts very 
little calcification lakes place. For eypme reason 
the cartilage matrix afid the osteoid tissue are 
*\infit for the deposition of lime saltfe ; the forma- 
tioi) of t|;;ue bone is retarded, and the net result 
is fragile and soft, cancelloivs tissue with large 
spaces filled with red gelatinous material. Bei» 
neafb the periosteum there is also an excessive 
amount of cell formation, while calcifidition is 
rttoded, and instead of compact tissue a spongy 
mas^is formed. ^ 

In connection with the changes ^hlchS^ccur 
in the leones in true rickets, it w interesting to 
compare the changes noted in thfe bones of ypung 
animals fed on fo^s poor in lime salts, ^nd m 
which a sort of pseudo- rickets f!akes# place.* 
Stoeltzner fed a six weeks^ old puppy on raw 
horse flesh, bacon, and distilled wateV, a lood 
poor in lime salts. The animal gained i|i size 
and weight during the research, which lasted 
eight weeks. • 

« Ten days after the commencement of the 
experiment the bonefi appeared to be tender,* 
there was sfime swelling of the epiphyses, bead- 
ing of ribs, and bending of the long bones of the 
limlm., An examination of the bones at the 
section showed swelling of the endfe of the ribs 
corresponding to th“ twr\no. i\t 

lage, some thiokenii 


high degr€^ of osteo-porosis that at first sight 
kppearecf identical with rickets. *A careful ex- 
amination showed that this osteo-porosis differ^ed 
essentially from rickets, in that in rickets an 
excessive preparation for ossification took place, 
viz# a ri»h formation of osteoid tissue, ^hich, 
however, remained almost uncalcified, while in 
osteo-porosis bift slight prejjaration — much Ifess 
than normal — took place, and in spite of the 
scarcity of lime salts this Ifltle was calcified.* 
Also in' osteo-porosis, in opposition to rickets, 
the cartilage matrix, in spite of the insufficiency 
of lime salts, became calcified. 

Visceral Lesions . — Various lesions are apt to 
be ^und post-mortem in children who have 
Ruffe^d from rickets, but for thi most part they, 
aj ^ complications rather than integral parts of 
the dise^e. Thus bronchitis, broncho-pneu- 
monia, collapse of lung, arfd en^physema may 
he present, and^have brought aboui the fatal 
result. Catarrh of the stomach and intestines' 
is frequent, And a considerable degree of dilata- 
tion of the stoypiach and also of the large bo^’el 
may he poted. Huguenin qbserved a dilated 
stomach in an infant suffering from severe 
rickets, and* who (^ed of broncho-pnptimonia a^ 
the age of teii mopths, which reached nearly to 
the umbilicus, and Baginsky has delated a 
similar case. The liver also is often notably 
enlarged, and in some cases fatty. 

Reference has already been made to the fre- 
quent enlargement of the spleen in^rickets. 
Stark found the spleen enlarged in 53 cases ou|i 
of 93 post-mortems on children 'suffering from 
rickets, who had died of broncho-pneumonia, 
gastro-intestinal catarrh, pleurisy, or ana3mia. 
He found no macro- or microscopic changes in 
the*organ peculiar to rickets, and he believes 
that the enlargement is due to coinplications 
present. Sasuchin, on the other hand, who has 
recently examined twelve hypertrophied spleens 
present in rickety children, believes thd changes 
he found to be characteristic of rickets. The 
largest spleen he examined weighed 51 *2 gramhies 
(normal weight 20*4), from a child of twenty 
months •who died of bronch j-pneumonia ; there 
were marked diahges in the*hones, including 
enlarged epiphyses and genu lialgum. The 
changes found in all the spleens examined 
suggested chronic Inflammation, ^thickening of 
the capsule and trabeciilm, atrdphy of the 
Malpighian bodies, and narrowing of the^arteries. 

I* He made control examinations of spleens of 
children dying of broncho-pneumonia, etc., With- 
ojit rickety and^f4iled ter find these changes. 

Fcetal Riokbi^. — It maybeAaid with certainty 
that many of the cases* ^hich in times past 
have been reported as cases- of fcetalj rickets had 
veryjittle in common with f^jue rickets. JParrot 
first separated achrondoplasia from the intra- 
uterine bone* lesions due to other causes* In 
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and bent, while the bones forming tlie^ vault of 
the skull and also the che^t are fairly welt 
developed (see “ Achondroplasia ”). StoBltzner 
has recently reported a case of “foetal myxoe- 
dema,'’ in which the limbs were bent and stunted, 
while ^here was some enlargement o? the epi- 
^yses, but in general the cas^ far more closely 
’re^mbled achondrc|plasia than'* rickets. After 
excluding the above conditions there remain a 
large number of oflservations on congAiital bone 
disease which vary considerably, and probably 
own a variety of causes. Most will be inclined 
to agree with Ballantyne when he says of this 
class, “We have not yet reached a time when a 
scientific classification founded on pathological 
Jines is p#ssible.^ • 

The class of cases which most resemble rickets 
are those in which fractures occur during birth 
or shortly aft^rwarfts, and in w^jich there is 
cranio-tabea^ misshapen chest % walls, and less 
often curvatures and enlarged epiphyses. Such 
cases have been published by Osgood Mason, 
To’^nsend, H. Ashby, and others. They all 
agree in that the infants were born ^vith im- 
perfectly calcified bones, especially of the skull, 
ribs, and hones of the limbs,, fractures readily 
took place, and in some rQ()ort#d cases the 
bone# we^e bent and the epiphyses were en- 
larged. Were they cases of true intra-uterine 
rickets'? Certainly they have a close resem- 
blance clinically, but, on the other hand, it 
seems no4 unlikely they more closely resemble 
the osteo-porosis or osteo-genesis imperfecta 
produced by feeding puppies and other young 
animals on food deficient in lime rather than 
true rickets. More observations are needed in 
examining the bones of fatal cases by modern 
methods before their true nature can *be 
definitely stated. 

Late Rickets. — While rickets in its typical 
form only occurs during •the first two or three 
years of Iffe, yet during the whole time growth 
and development are in progress some of the 
signff and symptdbns of rickets may make their 
appearance. After the epiphyses have become 
ossified and joined Jo the shafts it is ^hardly 
possible for rickelpy deformitidli to occur. The 
symptoms of* “late rickets,” which usually 
supervene before puberty, consist in perspira- 
tions, fatigue OTjislight exertioh, gradual enlarge- 
ment of the ejpiphyses of the long bones, especi- 
ally markfed at the knees and ankles, weakness 
of. muscles, laxity of lig^ents, producing 
various deformities, such as lateral curvature 
of the spinl^, knock-knees, and ^flat f^et. En-, 
largement of the h?ad, curvatuiies of the long 
bones, deformity of .eldest belong rajher to the 
period of early than ^ late rickets, yet ift ex- 
eeptjions^ cases they giay bccur. Many of these * 
oasea are probably relapsed rickets.^ In s^ere 
esai^s the child or young adult is reduced to a 
eom|>lete invalid, and often more or less of a 
bypotjbondriao. He is tired at the .least exer- 


tion, complains of pains in ^the bones, is very 
nen;vou8 and irritable, and has Jbo lie up nearly 
the* whole of the *day. Such cases may, remain 
for years in the same coftdition. If the patient 
is a boy he is unfit for school, and* probably 
loses many years of his school life. The subjects 
of late rickets are frequently lanky, ovejjgrown 
beys or girls. * $ 

While the above description applies to a 
fairly common type of case met with during 
late childhood or early adulj life, in rare cases 
the disease which thus commences late iS much 
more severe, and Jhe deformities of the bones 
much more resemble the type of rickets seen 
during the second year.* In some of these 
patients there is a history of having suffered 
more or less from rickets at the usual period ; 
they haye apparently got well add remained so, 
perhaps, for some years, and then there has 
been a relapse. In othei^ cases there is no such 
history, there has never been any bon'^deformity • 
till at or after puberty ; it is noticed that they 
begin to have waddling gait, the legs begin to 
bend, there is a very marked enlargement of 
the epiphyses of the bones forming the ankles, 
knees, wrists, and^ perhaps the elbows an(^ 
shoulders. These (ieformitie\ may be accdln- 
panied by pains and achings in the bones. 
Beading of the Tibs may occur. In some cases 
deformities of the chest.have* been observed, and 
in one rare and remarkable case p^jblished by 
James, in which tlie disease "began m a youth 
of seventeen years, the skull enlarged in addition 
to the other deformities describejji. *• In one case 
recorded by Glutton, «i post-mojrtem examination 
confirmed diagnosis of late rickets made 
during life. ^ 

Diagnosis. -^There cannot be any difficulty 
in recognising a case of rickets in a chiM under ^ 
two years of age if the usual symptoms and 
signs, such as sweating, deformities of boq^s, 
muscular weakness, etc., are present. There 
may be ifncertainty in the early months when 
there is only sweating, or indigestion, or 
viilsions j aijd later on, when rickets is present, 
the difiiculty may arise in deciding hoa^r far 
some of the symptoms present. are due to rickets 
or*to «ome other cause. Thus % rickety child 
thre^ or four years old may suffer from fits. 
Are th«se fits epileptic, or are they the result 
of the rickets'? In some cases the muscular 
wealsfiess is so great in rickets that it is apt to 
*be mistaken for paraplegia. When the rickety 
child is just able to walk, his waddling gait and 
difficulty in rising from the floor will perhaps 
suggest pseudo-hypertrophic paralysis. • 

*A8 already pointed out,# the diffici^lty of de- 
termining whether in a ^iven case the infant 
is suffering from heredimry syphilis and has 
become rickety, or whether the signs • aad 
symptoms present aiie due to rickets alone, is 
very great. Thus an infant of five months old 
suflers from eclampsia, coryza, ^anaemia, has a 



10 


RICKETS 


natiform skull ‘and beaded ribs. There *s uo 
history of rash of syphilis. The 8plee% is 
enlarged. Are the natiform slull abd en)a%ed 
spleen Sue to syphilis of rickets ? 

IJpoGNOsiB. — Rickets per se is never fatal, but 
the presence of severe rickets immensely adds 
tp the^datiger bf an •attack of bronchitis or 
bronchoipneumonia. Botli measles and whoop- 
ing-cough are ve^ fatal in rickety children 
under two years of age. Tlie loss of rigidiliy in 
the chest Myalls and, t lie consequent sucking in 
of the# ribs during inspiration prevents the 
clearing of the bronchi by c(jughing, and tends 
to passive congestion of th*e lungs, i^udden 
death may at any mo^ient occur in a child with 
severe rickets and laryngismus ; the writer has 
made several post-mortem examinations on 
children with niurked ricke&, who died suddenly 
from asphyxia, tlfts result apparently of spasm 
of the glottis, who had* never been heard to 
“crow ” or^known to have suffered from attacks 
of respiratory spasm. 

Apart from complications rickgts tends to get 
well. The hpnes harden, ahd in cases of slight 
deformity tend to regain their normal shape. 
The more marked deformities may be lifelong. 

Treatment. — as alleged, unhealthy life 
conditions, improper food, and chronic dyspepsia 
play an* important part in tlft causation of 
rickets, it is evident that general principles 
of treatmeji^t must be to place the infant or 
child under thS most favourable hygienic con- 
ditions, and ta supply it with a “living” food 
which it camdigest and assimilate. 

To remove the ^infant freiffi city to couptry or 
seaside, where it will have an abundance of 
^ fresh air and sunlight* will be a wise procedure 
if circumstances permit; in any ‘case arrange- 
^ m«nts must bo made to give the ir^fant as much 
‘fresh air as possible, though* on account of the 
tendency so many rickety infants have U> 
bronchial catarrh the daily outing is a time of 
some anxiety. No rickety infant,* though 
Sui^ring from bronchitis, will flourish or 
inij^ove if confined to a close and ill-ventilated 
room,, where a steam kettle is sending forth 
volumes of steam /uid saturati^ the atmosphere 
with moisturp.^ If the infant is confined to 
house, wherever it is possible two rooms f should 
be reserved for it, the unused * I’ooni being 
flushed with fresh air while the othqr is being 
occupied. Whenever the weather permit* the 
child should spend the greater part of tjie day 
in the open air. Ca^e should be taken with its 
clothing : Shetland wool vests, abdominal belts 
•with drawers of the &me material, form light 
and warm articles ofc clothing. * 

The most important matter in •connection 
with the treatment oi^ rickets is the question of 
fo®d.. It is useless to prescribe a theoretically 
correct food if the child cannot digest it ; it is 
no use ordering large quj^ntities of fresh milk 
if the infant is passing white, curdy, stinking 


stools ; i^ » probably already taking more than 
it can digest, and^to add more means an addition 
to an already overburdened digestive apparatus, 
and a still greater amount^ of proteid-toxine 
poisoning. If the infant is seen in the early < 
stages fof the first time, the first step wiJJ be to# 
secure an eflectiv^ evacuation of the deoompo^- ’ 
ing contents of the bowel, a|id 4o supply a fdod* 
that the clnld can digest. Thus an infant of^ 
eight or ftine months of ag? is sweating and 
restless, there is chronic dyspepsia, the ribs are 
beaded, the stools white and dry. It is certain 
that in such a case the gastric, intestinal, and 
biliary secretions are weak, milk curd is badly 
dig^ted, and the whole digestive apparatus is 
over^xed. While fresh milk in any^quantit^^ 
is lot well borne, yet thick foods, starchy foods, 
condensed milk, dried mill^ foods, pancreatised 
food, are ouj of court, or at aay rate should 
not be used except as temporary cesorts. If 
pancreatised food is used at all it should not be 
given at every meal, and the digesting process 
should not be .carried too far. It is welR'to 
begin witii a thin food tg test the infant’s 
powers of digestion, such for instance as whey 
{see vol. i.*p. 32£), given in quantifies of say 
30 oz. with ^oz. #f sugar of milk in the twenty- 
four hours. If the stools appear more healthy, 
the amount and strength of the food may be 
increased by the addition of milk or cream ; 5 
to 10 oz. milk may be added to the 30 oz. of 
whey after the latter has been scalded. An 
ounce of milk-sugar may be added. Instead pf 
the milk a weak cream (made by standing a 
quart of milk in a glass jar for five or six hours 
and taking the upper 10 oz.) may be used, 
but the stools must be carefully watched while 
thS food is being made stronger, and any sign 
of indigestion is a signal to reduce the strength. 
Weekly weighings arc advisable, remembering, 
however, rickety children may put on fat with- 
out being any better as far as their ‘rickets i» 
concerned. , 

It often happens that theSe infants c^not 
digest any quantity of milk, and as soon as the 
latter ^is pushed they fall-back into their old 
dyspeptic state. ‘In such cases raw beef juice 
or plasrnon or somatose may b# added to the 
whey instead of milk. In some cases, at least, 
small quantities bf oatmeal Oi" finely ground 
whole meal flour may be given \Vith the food. 
The constipation is often very trouble*some, yet 
it is important t(t secure a daily evacuation ; 
for this purpose a few grains of carbonate of 
magnesia, may added to each bottle of food, 
or syrup cascaia aromat. mSy be given in 5 to 
15 drop doses three tinjes.a..day, and cotitinued 
for w%eks together if niece|sary. Given in small 
'■and repeated doses, and pefSeveringly n^ed, this 
drug is usually very efficacious in sluggish 
conditions of the large bowels. Orange juice 
should be given daily, especially if the pro- 
portion of piilk taken is comparatively small. 
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During the 'second year we hafre a greater 
variety of • foods at our disposal ,* such ft)r 
instance as eggs, scraped raw beef, marrow 
of bone, chicken^ and beef tea, as well as creant 
and whey, light puddings, and thin gruel. It 
is ygry possible that the rickety child at this 
'age ^ill digest milk badly, ^and the tendency 
of nurses is to*give more than* it can digest, or, 
on the other Jia^id, too much thick, starchy 
food, as bread ^id butter. Scraped raw beef 
is of undoubted value, but the quality of the 
beef should be daily carefully examined, as 
the risk of tape-worm is considerable, and the 
writer has seen more than one case in which 
tape-worm was introduced in quite ^young 
childreg by thS use of infected raw beef.a Thin 
sandwiches made with cooked bone marrow are 
very readily taken by young childreq. 

In prescrij3ing*a diet for a severe case of 
rickets ii^a child eighteen months to two years 
of age, it should be borne in mind that it 
cannot digest milk any better* than say a 
healthy infant of four to six u^onths. Mixtures 
of milk and whey are useful, as ^the latter 
contains Jiearly all the lime and phosphates of 
t the milkf , ^ » 

Diet for a Child of Eiglite^en Months. Rickets 
severe (rfb solid food, 20 oz. of whey with 10 oz. 
of milk) — 

7.30 A.M. — 8 oz. of milk and whey, with the 
addition of rusks, bread-crumbs, or a table- 
spoonful of well-boiled oatmeal porridge. 

, 10.30 A.M.— 8 oz. of whey and milk. 

1.30 P.M.— Beef tea, with shredded underdone 
beef added, or egg with strips of toast, or finely 
pounded underdone beef, or mutton and fruit 
juice, or baked apple pulp. 

4.30 p.M. — 8 oz. of milk and whey, *with 
some cereal added. 

7.30 p.M. — Milk and whey or beef tea. 

In milder cases, or as improvement takes 
place, give cream, bacon £at, light puddings, 
and bre^d and butter. 

•Of medicines the most important are those 
which assist digestion and help to secure a 
daily thorough evacuation of the bowgls. Of 
the former, nitro^iydrochloric acid drl. 1 to 3 
minims, li(|i euonymin et pepsin 15 to 20 
minims, aq. laurocerasi 5 to 10 minims, sp. 
chloroform! ^ niinims, syrup and aq. to 2 
drachms, f6rm a useful combination. “ Mist, 
rhei. cb.^’ given in conjunction with a dose or 
.two of hyd. c. cret. every week answers well 
in ‘many cases. For regular and long-continued 
use as a iBbnic laxative the syirj^p ca^cara sagrad. 
is the best dru^that can be^^used. Glycerine 
and oil enemata .at times be necessary, but 
they are not good tor continual use. Qod-liver 
oii, especially in tSe form of emulsion, is dof 
unquestioned service, but perhaps more so in 
the second year than earlier ; and when the 
. digestion is not greatly impaired, lipanin, i.e. 
olive oil with 6 per cent of oleic acid, is recom- 


mended by Freyberger instead of cod-liver oil, 
^ it emulsifies better. * Iron, aisenic, and 
iq/iine are usually given in the anaemic cases 
with enlarged spleens ; or Levico water may 
be given (blu^ label) in doses of two to four . 
tablespoonfuls djftly ; iron somatose, or HornmeFs 
hsematogen, are also useful tMien iroi^ is indi- 
•cated. « j ^ 

Phosphorus has been strongly recommended, 
especially by Kassowitz, l^egner, and Jacobi, 
in the treatment of rickets, but it is compara- 
tively little used in this country. « Wegner 
and Stoeltzner have shown that in animals it 
produces a sclerosis of bone tissue. Freyberger 
claims for phosphorus that it is useful in 
laryngismus in doses of gr. once or twice 
a day. The following combination may be 
given : Phosphor. gr., ol. 14monis 2 minims, 
lipanihi 3 oz., half a teaspoonful twice daily 
for a child of two ^ears (Freyberger). The 
elixir phosphor! (B.P.C.) may be mven in 10 to 
15 drop doses, two or three times daily. 

Von Mettenheimer has recommended extract; 
of thymus gland In the treatmgnt of rickets, 
and used it with apparent success, but his 
success has not been confirmed by others. 

More recently, *Stoeltznep has claimed fdr ftie 
extract oi suprarenal gland a specific action in 
rickets ; accBtding to this authority it exerts 
a marked influence Jn checking ^he sweating, 
influencing favotirably the eruption of the 
teeth, as well as the calcificaCion^of bone. In 
some of the post-mortem examinations made 
by him on rickety children ^^at had been 
treated by this e^Sytract and had died of some 
complica^on, he has, he believes, found evidence 
of its action in modifying the course of the 
disease as * far as the bone formation was 
concerned. The dose he uses to «comr]^ence 
with is half a five-grain tabloid (B, W. and Co*.) 
daily for a child of 18 lbs. weight. Stoeltzner 
found the suprarenal extract was of no 6se in 
laryngismus ; for the latter he uses phosphorised 
cod-liver oil. # 

During the second year cit life, and sometimes 
latef' thah this, much difficulty may^ be ex- 
perienced in ^preventing ^deformities of the 
limj)s and spine. The bones a^e soft in severe 
'Casei^ of rickets, and the ligaments readily 
strelih add deformities ensue in spite of much 
care. In children in hospital confined to their 
co^s, the tibiae will bend inwards in their 
lower thirds from the legs being flexed under 
them as they sit up in Bed. When the child 
is able to crawl or stand *^with help,, it will want 
a great deal of lookii% after and amusing 4f 
deformities are to be prevented. In the milder 
cases seen in private practice thd deformities 
are not usually so seve^ as those of the hospital 
class. ' ^ ^ 

While sjt^lints and cutting operations belong 
to the domain of, the surgeon, and are often 
required in severe deformities, a good deal can 
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be done in the milder and early cases, while the 
bones are still sof|;.,*to correct the deformities 
by manipulation and to strengthhn the muscles 
and ligaments by massage and baths. Oste- 
• otomifs are •chiefly of value in the later stage 
when the bones have become haW ; if performed 
too soon,| there is flangenof relapse if great care 
is not takim to«keep the child off its feet for* 
many months after jbhe operation. 

Rictus Lupin US.— Cleft palate {q.v, 
under Palate). 

RideS^i’S Method. — A^hemlcal method i 
of rendering water, suspected of being infected 
with typhoid germs, hmocuous; it consists in 
the addition of hypochlorite of lime, permangan- 
ate of potash, and tablets of podium bisulphate 

to the water. * « 

• 

Rider’s Bone. — A* sesamoid bone oc- 
casionally developed in the adductor muscle 
of the leg, frSm prolonged pressure against the 
saddle. See Groin {Diseasea of tliej^roin). 

Ridffe. — An elongated elevation or crest, 
as the genital ridge in Embryology and the 
oc%ipj^tal ridge in An|ifomy. , 

Ridsre’s Foo'd. See Infant.. Feeding 
{Proprietany Foods^ Farinaceom), * 

Riedel’i Lobe dr {Process.— A 

tongue-shaped process of the liver occasionally 
met with, lying external to the gall-bladder. 
See Liver, Diseases of {Anatomical Abnormal- 
ities^ Tongne-like Lobes). / 

I « 

Riga’s Diseaset.— A malady; chiefly 
observed in Italy, in which a pearly membrane 
develops under the tongue, usually of an 
irdant, and is associated with induration and 
often with ulceration of the flodr of the mouth ; 
it ma^ be an epidemic affection. 

RiSrS^S Disease. —Pyorrhosa alv^laris. 
/Sc^^UTH, Injuries and Diseases of the Jaw 
{Jnjlahtmatory Piseches of the Jaw). 

Rigridity. See Brain, Affections of 
BijOOD- Vessels ((Mdenuiy Symptoms) ; Brain, 
Affections of ^ Plood-Vessei^ {Paralysis fPom^ 
Vascidar Lesions with Rigidity)', Joints, Dis- 
eases OF {Impaired Mobility)', Labour, *Pre- 
Oifitate and Proixdnged {Faidts in the S^ft 
Pa>ssajges) ; Labour, Injuries to the Gbnera^tive 
Organs {Laceration of the Cervix Uteri., Cassa- 
tion ; Injuries to the I^erineum, Causes) ; Par- 
alysis {Cerebral Dipleght^ etc.) ; Pregnancy, 
Iftra-Uterinb Diseases and Death of the 
FcbTus (Oado^^m’c Rigidity). ^ 

Rijror*— A chill 01 '*“ shivering fit ushering 
in an^ attack of fever. See Brain, Surgery of 
Abscess, Symptoms) ^ Catheters, Uses 
and Danoebs {Septic Poisoning, Rigors) ; Kidney, 
Surgical Affections of {Pyditu)\ Liver, 


Tropical ^iscEss {Constitutional Symptoms ) ; 
LdNG, Tubbrculosjs op {Constitutuyml Symp- 
toms, Pyrexia ) ; Malaria {Clinical Manifesta; 
Hons ) ; 1 ancrbas, Diseases qy {Pancreatitis, 
Symptoms) ; Pneumonia, Clinical {Clinical Feat- 
ures)^, Prostate Gland {Hypertrophy, Si/mp- ^ 
toms ) : TypHOiD FEyER {Symptoms, Rigor s)t 

* • ‘ 

Rig-or Mortis. See •Death, Signs of 
{Cadaveric % Rigidity)] MedWjinb, Forensic . 
{Signs of Death, Rigor Mortis ) ; Physiology, 
Tissues {Muscle, Death of)] Post-mortem 
Meth6ds {External Examination, Rigor Mortis) ] 
Cholera, Epidemic {Morbid Anatomy). 

Rima. — A fissure or narrow opening, e.g. 
rima ^glottidis (the upper opening •bf the < 
larynx). 

• ^ 

Rinderpest. — Cattle 'plagRe. See Im- 

munity {Immune Serum in Rinderpe^). 

Ring*. — lii Anatomy the word ring is used 
as the name of a circular opening ; e.g. tlop 

inguinal ring, ufkhilical ring, etc. 

« 

Ring*, Bandl’S. — The ring of cohtraction 
in the uterifle waU marking the lin^ of de- " 
marcation between* the upper active^ uterine 
segment and the lower passive segment ; bdth 
segments are believed to belong to the corpus 
uteri. See Labour, Precipitate and Prolonged 
j {Obstructed Labour, BandVs Ring). 

0r 

I Ring* Bodies. — Ring-shaped bodies^ 
found in erythrocytes, and perhaps representing 
the remains of nuclei ; they are seen in severe 
anaemias {e.g. in pernicious antemia, in that 
which follows sepsis, etc.). 

Ring, Muller’s. — The ring of contrac- 
tion which in pregnancy marks the upper 
boundary of the cervical q^nal of the uterus. 

Ringf Pessa.iV* Uterus, Displace- 
ments OF {Descent, Treatment). • 

• • 

Ring^er’s Solution. See Physiology, 
Circulation {Nature of Cardiac Contraction). 

Ringworm. * See Skin, IArasites {Tinea 
Tonsurans ) ; Skin Diseases of Ae Tropics 
{Craw-Craw, Dhobie ^Itch) ] Nails, Affections 
of the {Parasitic Diseases, OnycJibTj^ycosis). 

Rinn6’S Test. See Ear, Examination 
bp {Hearing Tests, Tuning Fork ) ; Ear, Middle,. 
Chronic Non-suppubative Disease {Tests for 
distwiguishi^g Afiddle from Inter^l Ea/r 
Disease). ^ ^ 

• 

Riol|in’S Bouquet.'— The mass of 
muscles and tendons attaclipd to the styloid 
process^ (styloglossus, stylohyoid, stylophhryn- 
geus). 

Riolan’S Muscle.— Fart of the orbicu- 
laris palpebra^^um muscle. 
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Ripailit’s' Siffn. — A sig:t>i^^of death, 
consisting of a permanent change in the shal)e 
of the pupil produced by pressure on the eye. 

• » 

Ri p pO I dSAil. See Balneology ( Germany ^ 
Chalybeate), ^ ^ 

* Rlsori US- — The name given to one of the 
muscles of the face, a continuation of the 
platysma myoi^s, which draws® the lips out- 
wards, as in the\,ct of smiling (LsA. ridere* to 
laugh) ; musculus risorius Santorini, 

Risus Sa.r€loniCUS. — The peculif?r grin 
or distortion of the facial muscles seen in tetanus. 
See Abdomen, Clinical Investigation of {Ex- 
amination of Ik^tient, Risus Sardonicus ) ; >§pasm 
{HystericaV ) ; Tetanus {Clinical Features), 

Ritter’s Disease. — DermatRis exfolia- 
tiva neonatomm. *See Newborn Infant {Der- 
matitis Emfoliativa), ' " 

Ritter’s Law- — The law of contraction 
expressed in the fact that a ner^ve is stimulated 
both at the closing and at the openipg of the 
electric current. 

Ritt^r-Valli’s Law. — jriie fact that 
division uf a nerve from its centre is followed 
by ‘temporary increase of irritability, followed 
by a gradual loss taking place centrifugally. 

Ritthausen’s Process.~A chemical 
method-of estimating the proteids of milk (casein 
|ind lactalbuihin). 

Riverside. See Therapeutics, Health 
Resorts {America), 

Riviera. See Therapeutics, Health-Re- 
sorts {Riviera), 


Rivinus, Ducts of-— The ducts of the 
sublingual gland. N^^^Salivary Glands. 

• Rivinus, Notch ol^i — A notch in the 
upper msfrgin o^the annulus tympanicus, bridged 
over by Shrapnell’s membrane. 

Ri vofta’s Dipease. Actinomycosis. 

^ A * 

Roasti ng- See Invalid Feeding {Ghneral 
Preparation of Food). 

Roberta’s Pelvis- — The transversely con- 
tracted pelvis, or double oblique contraction of 
the pelvis, named after H. JLi. F. Robert (1814- 
78)i who first described such a pelvis at Wurz- 
burg in 1^42. * 

' j • • 

Robertson't^u pi I. Argyll-Robbrt- 

soN Phenomenon, .n j ^ 

Roborat- — irfiooi prepared from maizes; 
it contains lecithin and glycerinopbosphoric acid. 

Rochelle Salt. — The tartrate of potas- 
sium and sodium, KNaC 4 H 40 g, 4 H 2 O. 


Rock Fever. See Undulant Fever. 

;Rod and > Cone LaV^^r. See, Retina 
AND Optic Nerve ^Anatomy ) ; PhVsiology, 
Neuro-Muscular Mechanism {Anatc^my of Eye), , 

% 

Rod Test- See Str.^bismus {Variable 
Squint^ Maddox Rod T^st), ^ ^ 


Rodent Ulcer. 
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See also CornE*a ( Types of Cmmeal Ulceratio7iy 
Rodent Ulcer ) ; Dbrmatijis Traumatica et Ven^ 
bnata {Tar Dermatitis, Diagnosis) ; Eyelids, 
Affections of {Malignant Gi'owths, Rodent 
Ulcer) ^ X-Rays {Use in Rodefit Ulcer). 

Rodent ulcer is the t^rm commonly but rather 
unfortunately applied to a littje- malignant, 
variety of carcinoma, which is ohar^terised by 
certain peculiarities. It was first described in 
the early p^ oP last century ^by Jacobs, of 
Dublin, an ophthalmic surgeon, whose attention 
was drawn to it from tjbie fact that it so 
frequently occurred in the neighbourhoc^ of 
the eye. JVhile it has been observed on almost 
every part oP the surface, it is most common 
upon the upper part of tho face, and indeed the 
great majority oP cases are further limited to 
two situations — the angle of the iiose where it 
rises from the face, and the outer angle of the 
eye. The former of these is afi’^cted probably 
twice as often as t‘rle latter. 

It is oij^en stated to be a* disease of late life, 
but that statement wilP not stand critical ex- 
amination. •' The statistics from which it is 
derived are taken from hospital reports, which 
give the age of j the patient at the'^date of 
^operation, and ignore the fact that the disease 
may have lasted for ten, fifteen, or more /ears. 
It has been seen in patients as young as four- 
: teen, but its earliest signs are perhaps of^iefet 
observed between thirty-five^ and forty-fivC It 
comrfiencef as a small nodule below the ^surface 
of the skin, apd has usus^lly an existence of 
manv years in this form before^ ^he ulceration, 
whi^ the name leads one to expect, appears ; 
•then the cSntre sloughs away, and the typical ; 
rodent ulcer is developed. The surface is flat, 
an4 the \ilcer terminates in the abrupt, raised, 
rounded, or “rolled edge which is so character- 
istic of the disease. It ia due to the presence 
beneath the skin of cancerous alveoli, which 
elevate and stretch the ^kin over them. To thid 
<»Btretching is due the shiny, polished appearance 
which th^ rodent edge invariably Fas. If left 
alone the disease ateaddy progresses, attacking 
everything it meets, eventuklly erodii^^the 
bones of th<^ skull, *and thus leading to death, 
but in spite of its Ipcal malignancy metastasis 
is practically unknown. During the whole of 
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its course, unless jt should attack s'jusi ’ve 
structures, the patient rarely complains of aijy 
pain. Inching, however, is usually a prominent 
and early symptom. * 

In fits early stages, if the parts are kept 
clean the ulcer may heal up, and then a very 
cliaractejistic appearance is presented, which has 
been compared *to a flat valley surrounded 
ridges of hills. Tht^ patient often congratulates 
himself that the disease has disappeared, hut 
the improvement is^a misleading one, for the 
growth continues to extend under the surface. 

The origin of the disease ha^ been the subject 
of much acrimonious discussioil, some maintain- 
ing that it developed frpm the hair follicles, and 
others that it arose from tha sweat or sebaceous 
glands. In the architecture of the growths 
there is often & suggestion of one or^ other 
of these origins ; oitfe form may have a tubular 
appearance, and thus sifggest the sweat gland, 
fanother maT{;spread in an acinous manner like 
the sebacebus one, while in some the close 
packing of the cells suggests “whorled” 
appearance often seen in ^ the hair follicles. 
Most of the observations have been made on 
o^es of considerable ctanding. If the tumours 
are removed in J?lm pre-ulcerative state, or 
better still, if moles are removed before there 
is any question of their being Rialignant, all 
the various. forms iriay bp found. In a chance 
collection of^ moles all the varieties of architec- 
ture seen in rodent ulcer may be observed. 
One form is tubular, another acinous ; in another 
the cells are cSlrijanged in alveolar manner ; 
indeed it is, withoqt a knowledge of the history, 
often impossible to saj whether a cparticular 
specimen is a mole or a rodent. 

Moles are really collections of epithelial cells 
whkh have become detached from ^the surface 
epidermis, and in most cases *inaintain a purely 
veg|tative existence. If specimens are takem 
from infants or young children their develop- 
ment from the surface epithelium teay be 
rejSlS^y studied; ajid it is probable that Sir 
Benjatnin Brodie’s clinical observation made 
long agp, that rodent ulcer developed .from an 
irritated mole, is the correct on^ 

the pre-ulcerative stage, \?iherp 
it resembles a mole, there are uo poi^Its of 
distinction from that except the fact^thai it is* 
incr^sing in size, and the removal of ^oles in 
the suspicious situations is always desirs#)le. 
When ulceration has set in it may be confoijnded 
with syphilitic or tuberculous ulceration, both 
of which are frequently^seen on the face. Prom 
the former it should be^ easily distinguished by 
its relative^ slowness ®f growth ; for a syphilitic* 
ulcer will attain in a yeek or two a mze which 
it would take a ri^ent months to reach. 

Rppm a tuberculous ulcer the diagnosis is not 
so easy. While tubercle is essentially a diseatse 
of jmik and rodent of middle age, exceptions 
occur in both cases. The tuberculous ulcer, 


however, loicks the characteristic edge of rodent, 
and the rodent ulegr the apple-jelly nodules of 
lupus. 

• ProynosU , — The prognosis, unless treatment 
is efficacious, is extremely grave, for although 
the progress is slow it is steadily onwards^ 

Treatment. — Mqles may be destroyed by! 
electrolysis. Lilte all caustic methods, electrol- 
ysis has it rkks, for if the fe^truction is not 
absolute th# irritation may result in stimulating 
tlTe disease to fresh activity. The real treat- 
ment ^consists in early recognition and complete 
removal by the knife. The majority of cases 
of recurrence are due to the conservatism of the 
surgeon, who is anxious to destroy the patient’s 
appeaflince as little as possible? The incision 
musi be quite clear of the edge laterally, and 
the entir* thickness of the skin must be 
removed. Sor^e years ago ifie waiter received 
a most instructive lesson. A smaJil rodent 
about the size of a silver penny was removed 
from the face*of a lady. Next day examination 
of the specimer^ showed that the knife had 
divided oiie cancerous globule. A further 
portion of the skin was therefore forthwith 
removed, and in was found the other half. « 
Had the exan^natkn not been made it woiild 
have been written down as another* case« of 
recurrence, whereas the fact was that the 
disease had not been removed. The patient 
was the wife of a medical man, who reports 
that now, six years after the operation, there 
has been no recurrence. When the ulcer ha^ 
reached the size of a shilling the' scar left by 
removal is often unsightly, and in such cases 
the method strongly recommended by so many 
American dermatologists, and by IJnna, and 
Czefhy, of destroying the growth by means of 
arsenious acid may be adopted. It must be 
explained to the patient that the pain is very 
great, and while means ifiay be taken to modify 
it, the method is inapplicable in weak, 'nervous , 
patients. Equal parts of arsenious ^cid and 
acacia powder are made into k paste witll a 
little water, and applied to the part. If the 
skin ov^r the edges is thjpk it should be 
curetted; or as some recommend, be painted 
with liq. potassae, which dissolves tiie epidermis. 
The duration of application depends on the 
extent of destruction which ^s necessary. 
Arsenic has some of the selective Action which 
salicylic acid has on lupus; it destibys the 
'cancerous tissue, wMle only inflaming what is 
healthy. When the destruction has been 
svifficient, poultipes may* be applied* to hasten 
the separation oi the slough fend encourage the 
granulations to fill up the of tissue. * This 
method thoroughly carriedhout is justifiable in 
certain cases, but there is>*^o doubt th|it the 
knife, In capable hands, is a more certain method 
of treatment. 

Perhaps one of the most wonderful of all the 
properties of *the X-rays is their effect upon this 
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disease. Discovered more or less acjpidentally 
by Sequeira, .their use has spread, and the* 
benefit resulting from their ule is everywhere 
acknowledged. Exposures of ten minutes daily 
at a distance of foflir inches will often destroy a 
•rodent the size of a shilling in six ^r ei^ht 
%’eeks; ♦ with a resultant scar which leaves 
■ nothing' to be desired in appearance. Even 
oases which hav8 spread beyond t^e reach of 
the surgeon’s knife cicatrise in a § perfectly 
wonderful manner. The X-ray apparatus, how-* 
ever, is not in every one’s hands, and thorough 
excision still remains the most dependable trSat- 
ment for rodent ulcer. 

Roe. See Invalid Feeding {Fisk^ Roe).% 

RO0 f^OdiOSp See Mycetoma {Pathology). 

Roederer’s Obliquity. — ilie fact 
that at the begitming of labour th® foetal head 
lies at the bl*im of the mother’s pelvis with its 
» occipital end lower than its sincipital ; com- 
mencing flexion. See Labour, Diagnosis and 
Mechanism {Presentations of the Vertex). 

RoentsfCii or Rontgren Rays. See 

^^Rays. See also Eyeball, Ijvurie* op {Re- 
• Tifhoval of Foreign Bodies) \ Lui^g, TIuberculosis 
OF (fDiagfU)8iSy Rontgen-ray Illumination) ; 
Nails, Affections op the {Injuries, Rontgen 
Rays ) ; Osteo - Arthropathies {Diagnosis ) ; 
Sclerotic, Diseases op {Injuries ) ; Teeth 
{Exostosis,^ Diagnosis). 

Rog'Or'S QiSOasO. — Congenital malfor- 
mation of the heart, consisting in the presence 
of a perforation in the interventricular septum. 

Roger’s Symptom.— The presence of 
a subnormal temperature in the third stage f>f 
tubercular meningitis. 

Rokitansky’s Disease.— Acute 

yellow atraphy of the liver. ^ 

• 

R<{lando, Fissure of. See Brain, 
Physiology {Cerebral Cortex) ; pHYSioLoay, 

, Cerebrum {Qortical Centres, Rolandic Areg). 

Roller BaoZlage. *See Bandages 
{Varieties). # * 

Reliefs Stroma.— The insoluble net- 
work supposed^ ft) constitute the sustentacular 
part of a rpd blood corpuscle. 

Ro m be rg’s D i seake.— Progressive 
facial hemiatrophy. 

Romberg’s Bign. — Tht swaying of 
the body when the eyes e^e closed and the feet 
placed together; it *iS cijjaracteristic of ^bes 
d<yrsa^i 9 {g.u.) and Aif hereditary cerebellar 
ataxisi " • 

. Romberg’s Spasm.— Trismus, or the 
, masticatory spasm of Romberg, seen in affec- 


tions of the fifth nerve* See, Fifth Nerve 
{Spasm of Muscles of Mastication). 

Rbncegno.* See ^Balneology {Austria, 
^Chalybeate). 

• • • 
Rontgen Rays. SeeX-BAYB; Rontgen 

Rays and Cross References^ * 

Roof Nucleus. — The nucleus ^fastigii. 

See PjiYSiOLOGY, Cerebellum (Structure). • 

Rosacea. See Acnb >.Skin Diseases op 
Sweat and Sebaceous Glands {Rosacea^ Treat- 
ment). ^ 

Rosas Gail lose Petala. — Red rose 
petals are got from Rosa gallica, and contain a 
volatile oil {q.v.), with some tannic and gallic 
acid ; there are three«official preparations : Con- 
fectio Ro%cb Gallicce (dose, 30-fi0 gr.), Infusum 
Rosce Acidum (dose, | to.l fl. oz.) which con- 
tains sulphuric acid, and Syrupus Rosce (dose, 

to 1 fl. dr.). Oleum Rosce, the oil ^r otto of 
rose, is obtained, not from Rosa gallica, but from 
Rosa daQuascenaf^nt contains geratiii^ (Cj^H^gO), 
an alcohol ; and it has two official preparations ; 
Aqua Rosce (dose, 1-2 fl. oz.J, and Unguentum 
Ac{U€e Rosce, or Cold •Cream. The preparations* 
of rose are employed, not so mflch for their own 
medicinal properties, but rather as vehicles for 
other drugs more active and less pleasant. 

Rosainiline. * See Urine, J^axpological 
Changes in {Drugs). 

Rosary, Rachitic. Sec Rifi^cETs {Clini- 
cal Features, Chest), * 

Rose C6id« — A form of hay fever ; June 
cold. See Hay; Fever. 

Rosen bach’s Disease. See Hebes- 
den’s Nodes. * » 

*Rosenbach’s Sign. ^ Loss of coft- 
traction the abdominal muscles in inflam- 
matory disease of the intestines ; also tremor ^ 
the eyelids when the attempt 4s made to 
them, ar seerrin neurasthenia. 

• 

Rosenmul^er, Organ of. — The 

parpvaHum. See Broad LiGAMEjt'i;^ ; Genera- 
tion, FIcmalB; Organs of {Organ of Rosen- 
miiller). • , 

Rosenthal’s Canal. — The canalis 
ijpifalis ^modioli of the cochlea, containing the 
ganglioil of Corti. 

Roseola. Bee RuBEy^A. 

Roserash. See Rub^la. 

Rose’s • Position.ip- The position in 
' which the head hangs over the end of the 
table or couch e.g. in operations on the respim- 
tory passages, to prevent the passage of blood 
into the trachea. 
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Rose’s Oparatloii;. ^^^Nbevks, Nkur- 

AliGlA {Trigeminal Neuralgia, Roses Operation), 

Rosette Body^ — The* monaster f owned 
in the cell during mitosis {see Physiology, Pro- 
TOBLA8M, X)ell, Division by Missis) ; also bodies 
found in the jjarasite of malaria in the sporu- 
lating^tage Uee MaSaria, Description of Para- 
site). ^ 

*Rosin. See Resina. * 

Ro^sbech’s* Disease. — A gastric 
neurosis characterised by the vomiting of very 
acid fluid, by headache, and^y gastralgia. 

Rostrum. — A teak-shaped projection (Zai?. 
rostrum, a beak) ; e.g. thj rostrum of the sphen- 
oid bone, and the rostrum of the osteomalacic 
pelvis. ^ ♦ 

Rotation. NeeRiMm, Cerebellum, Affec- 
tions OF {Tumour, Disturbances of Equilibra- 
tion) ; La1?our, Diagnosis and Mechanism {Fre- 
sentations of the Vertex, Internal and External 
Rotation) ; Restitution. ♦ ^ 

Rotators. — Muscles which produce rota- 
(jtion of a limb or of the trunk, e.g. the rotatores 
dorsi. 

ROttieln. See Rubella, ^eealso Measles 
{Diagnosis). 

Rothesay. See TiiEitAPBUTics, Health 
Resorts (aSVo/cA). * 

Roth’S Disease* — Meralgia parajs- 
thetica ; sensations of nu&ibiiess, with hyperses- 
thesia, in the region of the thighosupplied by 
the external cutaneous nerve. 

^ Rotorua. See Balneology {New Zealand). 

Rotula. — The patella. See Knee-Joint, 
Il^^URiES of {Fracture and Dislocation of Patellr). 

RO U I ea U X. See Blood {Natv re of Coagu- 
Hi\Hon ) ; Physiology, Circulation {Blood, Bed 
C^ipuscles). 

r t 

Round Lisraments. Generation, 
Female Organs of {UtemisC Ligaments of) \ 
Pregnancy, • Physiology of {Changes jm Ptsri- 
toneum and Appendages ) ; Uterus, I/ispIjAQE- 
MENTS OF (Descent, Treatnient by Skoi'tining the 
Round Ligaments). « 

0 

Round Worms. See Parasitesi (Nemd- 
todes, Ascaris Luml^ricoides). 

Row’s TeSt.i-The bactericidal effect of 
plague serum upon the bacillus pestis; it^is 
said to be useful ib estimating the protective 
effects of treatment by Hafikine's s&um. 

JSoyat. See Mineral Waters {Alkaline). 

% 

Roy's Gardlomeler. ^«e Phvsioloot, 

Circulation {Work of Heart, Pig. 126). 


Rubt|Sr Gloves. — *61oves of rubber 
•which can^e sterilised, and which jare commonly 
used during surgical and obstetric manipulations 
• to protect the wound from septic materials,* or 
the h^mds from contaminatio® by the discharges 
of p. septic wound or surface. 

RubefiaCrient. — Causing rednes/ of tfce* 
skin ; e.g. all drugs which cause^this phenomenon 

ve^els {e.g. ammonia^ 
re called rubefacienU, 

See Pharmacology. 
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See also Disinfection {Quarantine for 
Rubella ) ; P^oURTH Disease ; Scarlet Fever 
(Diagnosis). • 


Nomenclature. — Roseola, epidemic rossalia, 
epidemic roseola, roseole epidemique, roserash ; 
rubeola, rubeola notha, rubeola sine catarrho, 
rubeole, rougeole, false measles ; Rdtheln, Ger- 
man measles. 

Definition. — A definite and distinct zymotic 
disease, very infectious, and occurriyg usually 
in epidemic form in the spring of the year, ft 
mainly affects adolescents anjji young adnjts of 
both sexes. It affords no protection against 
measles, scarlet fever, or “ the Fourth disease,” 
but bVGtects against itself.^^ The period of incu- 
bation is a fortnight or moSe. The disease is 
infectious even prior to the appearance of the 
rash, which is usually the first noticeable 
symptom ; and its duration of ^nfectiveness is 
about a fortnight. It produces uo, mortality 
or sequelae in thi^country. 

Geographical Range. — The disease ocqurfi in 
the British Isles, on the continent o^^Europe, and 
^ it is kndWn alC»o in Egypt, ^India, and America* 

History. — No cases in medicine are, times, 
morg perplexing, and *inw6lve the expenditure 
of greater thought aifd ji^ment than zymotic 
diseases. Their elucidation has bewilder^ and 
misled many of the ablest and most experienced 
physicians. 

The disease now to be considered is perhaps 


by dilatin^*the cutaneous 
^mustard, camphor, etc. ) a 
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the most difficult* in these re8pectS|and even 
now its character as a distinct disease us some-, 
times denied. It seems to have been known 
to •the Arabian physicians under the name of 
hhamikah. Littl®^ however, is recorded of its 
existence until the early part of the eighteenth 
'centurj, when it was known by the name* of 
RoseoiA ; the term Epidemic , Rossalia was 
subsequently apf>lie^. The record of the dis- 
ease, however, w^ slight until the fiddle qf 
the eighteenth century (1758), when the Ger-* 
mans described it under the name of Rubeola. 
In the middle of the nineteeuth century it 
reappeared in German medical literature under 
the name of Rotheln, which we, unfortunately, 
have translated by the popular name of Ge^an 
Measles* 

Scarcely any term, I think, in medical lan- 
guage has created ♦ so much perplefity and 
obscurity as tlffi word measles * for it involves 
inconceivalJle difficulty throu^i the confusion 
under one name of four distinct disegises : Rose- ; 
KASH, Measles, Scarlet Fever, and what 1 j 
have termed provisionally a Foufth Disease. 1 

This uncertainty has no doubt partiaMy arisen 
from the Vagaries of the disease itself ; and 
partially afso from inherent difficulties in diag- 
nosis, by •reason of its closd resemblance to 
measles ; but undoubtedly the principal cause 
has been an erroneous nomenclature, with the 
result that English measles is confounded with 
German measles. 

It was not until the close of the seventeenth 
cFntury that, mainly through the researches of 
Sydenham, scarlet fever was differentiated from 
measles; and at the end of the nineteenth 
century roserash is still confounded with measles, 
with scarlet fever, and with the fourth dise^e. 
Yet the difficulties are not greater than the 
differences between typhus and typhoid fevers 
— a problem ably solved by Jenner in the 
middle oblast century (1849-50) with beneficial 
fesults. * 

TJiese fftur diseases are not varieties of the 
same species, but are perfectly distinct £^nd 
definite di^ases, notwithstanding the ob|curing 
resemblances which* may sometimes appear in 
“ certain ” characlJferistic features. . 

A fundamental law in medicine — the science 
of our practice enforced by Cullen more than 
a century a^o,Fbut now too frequently ignored 
— is, that one attack of an eruptive fever entails 
immunity from a second ajitack in the same 
indiyidual during childhood* 

The “ gepns ” of infectious diseases apparently 
require a virgin soil for developmentf; a prioF 
attack .seems to exhaust the soil, •or to transform 
it chemically by the^pl'oducts of their growth 
in such a manner astto^^render it incapalile of 
furnishhig a suitable nidiis for the reproduction* 
of the germs, The law is so pervading— for 
the insignificant exceptions may be regarded as 
scientific curiosities only — that for the practical 
VOL. IX 


guidance of our work it tnay be adopted as .an 
absolute and invariable rule. • 

Bach disease, njoreover, has fts characteristic 
,seedr, entirely yeneris^ although microphytes 
may bear some relation to saprophytes in their 
origin. * • ' * • 

But a curious fact, at present inexplicable, 
in the life-history of thesfl zymotic dishes is; 
that the growth of some germs* in tne body 
seems to produce so essential an alteration Jin 
the soil as to facilitate the immediate fertilisa- 
tion and development of tlie germs of other 
diseases. For example, the concurrence, or 
sequence, of measles and whooping-cough, of 
scarlet fever and diphtheria, and of measles 
and diphtheria, is well recognised. 

Etiology. — (i.) Predhposiny Causes. — 1. Age. 
— Some authors assort that the disease is most 
prevalent in young children. In my experience, 
on the contrary, the sufferers are usually adol- 
escents and adults. 1 have very rarely observed 
the disease in infants, or in childFep in the 
nursery; only occasionally in private schools, 
where the agenF'jrange from nine to thirteen 
years ; and when it occurs at the ];^fiblic school 
age, thirteen to nineteen years, the elder rather 
than the younger .boys haVe been attacked.# 
After searching my record of dne hundred new 
boys, taken •consecutively, I find that twenty- 
eight have had, and seventy^two have not had 
this disease before, their entrance to Rugby 
School at the ago from thirte^ fourteen 
years. 

2. Sex. — Each sex is equally lial^le. 

3. Season. — The ^disease appentaffis to spring 
and early summer : but of 2%5 cases which I 
tabulated ift 1896, all but four occurred be- 
tween March .and July. And it becomes epi- 
demic every five or six years. 

(ii.) Exciting Causes. — 1. Contagion. — Ru- 
bella is one of tlfe acute infectious diseases 
depending upon a specific viyus arising frtm 
germs w^ich, so far as I am aware, have not 
yet been isolated. 

2. Mode of Communication* — The channgi^ 
extension is* personal intercourse, and, when 
once started in a susceptible community, the 
disease spreads aHa rapidly and‘widely as measles 
— nf, indeed, its speed and range h9 not greater. 
My experienae is that even if isolation be adopted 
on mere suspicion, and without waiting for 
definite evidence, the disease will spread. 

• VSmETiBS. — Until the year 1900, from want 
of actual proof to the contrary, I believed that 
there were simply two varieties of this disease : 
one in which the eruptipn resembled that of 
measles, the other in which it simulated scarlet 
fever. But I am now convinced thsii> only one 
form exists* namely, that in which the eruption 
is of the measles type ; while the scarlet fever 
variety is a distinct disease, which I havGF^o- 
visionally termed a ‘ 'Fourth disease.’’ . 

Abortive cases aits frequent, and are re- 

2 
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sponsible* to a large extent tor the spread of 
this disease, the difficulty is one of definite 
detection, as 'ncf actual illness tajces place.® 

1. Bink Eyes. ~A gr/)up of cases of roserash » 
occurs which have no symptoms that I nave 
yetf ascertained, except pinktconjiinci’ivft*. And 
these cases, wkile capable of transmitting the 
Illness V^o otl^ers, provide immunity against a 
subsequent personal attack. 

c2. Another groUp of cases of roserash may, 

I believe, occur (but I cannot, at present, 
advanc^ beyond melief, as I have not yet 
satisfied myself by actual proof), without show- 
ing any symptoms beyond ’slight feverishness 
and enlargement of the Igmphatic glands^ parti- 
cularly the po8t-cer\^cpl, the axillary, and the 
inguinal. 

Symptomatology, — (i.) ^Premonitory Symp- 
toms. — In many instances none are discoverable 
— neither headache, , 'iiomiting, catarrh, nor 
cough, though some amount of sore throat 
usually ^sts. If the attack be severe there 
may be some malaise, anorexia, and drowsiness. 

(ii.) Sensations of Illness. ---^Even where a 
very full etuption occurs, as intense as in a 
typical case of measles, the patient usually 
<it^tes that he dogs* not feet ill, although other 
indications to the contrary may be visible. 
While in measles, I have h^ard the most 
vigorous declare that they never felt so ill in 
any previous illness. * * 

(iii.) Th^ Temperature . — The variation ranges 
from normal to 103'’ Fahr. or even 104'’ Fahr. 
In the lattqr case the temperature, in my 
judgment, Arises from idiocyncrasy. 

(iv.) The Palm. — The pulse is normal, or 
may be increased in frequency ; it aTways bears, 
however, a ratio to the temperature. 

(v.) The Tongue.-^Th^ tongue is clean, or 
‘Slightly furred. It is never coated with a 
thick white fur, and never peels. 

^yi.) Th^ Throat . — The fauces are dry ifi 
appearance, of a motley red hue, \'*,iuch re- 
sembling the eruption on the skin. This 
coikUtion of the^ pharynx may occasion some 
amount of cough. c 

(vii.*) The Glands . — The lymphatic glands 
throughout the body are enlarged, tender, and 
bard like peas^notably the posterior cj4‘vical, 
the axillary, and the inguinal. Btit the^ never 
suppurate. • 

(viii.) The Byes. — The eyes are* generally 
pink red and suffused. ^ ^ « 

(ix.) The Eruption. — The first noticeable 
symptom is usuall;^ the eruption. 

Its appearance, atofirsty is that of minute 
rosy red dots raised somewhat from the surfac^tj 
of the skin, but not ^tches. It is first visible 
behind the ears, on tke scalp, and on the face, 
especially on the oral circle. From these situar 
tioflif it extends to the neck and chest, and 
ultimately may cover diffusely, or in patches, 
the entire body. The hiinute dots become 


larger and gradually coalesce, forming patches 
•of the ba^s wing pattern, which so extend and 
alter in colour to be indistinguishable from 
the rash of measles. * 

In other cases the spots iTecome so diffused 
th^t the^yash, in patches, resembles the rash of^ 
scarlet fever; but in this disease the^diflfiise. 
scat let fever loolfing rash neve^r manifests itself 
from the cojnmencement. « 

• The eriiption lasts from ^ne to five days,* 
eccording to the nature of the attack, and first 
fades where it first appeared. Itching of the 
skiif occasionally occurs, as it is apt to do 
in all cases when hyperasmia of the skin is 
present. 

If^is evident that, in diagnoBis, the^ eruption 
must not be relied on, but a consideration or 
tiio collateral symptoms is imperative. 

(x. ) iiesquamation. — Th€t*e may, perhaps, be 
a little bra w’fiy desquamation ; t)ut J^requently , 
or rather usually, none occurs. 

(xi.) Albuminuria. — Where albuminuria is 
found it is, I believe, that form only which, is 
incidental to adolescents. 

Stagb^. — (1) The Period of Incubfition. — By 
this is meant the interval betwee^^ exposurg 
and the maqjfestl,tion of symptoms. The first 
noticeable symptom in all ordinary casQS of 
this disease is the rash, and it is from this 
epoch — from rash to rash — that the period of 
incubation can alone be calculated. It must, 
however, be borne in mind that the disease is 
undoubtedly infectious prior to the exhibition 
of any symptoms which the minutest scrutirfy 
can discover. 

In investigating the period of incubation of 
infectious diseases generally, it is essential that 
ev%ry case should be instantly removed on its 
occurrence from the house to hospital, and no 
communication whatever should be permitted 
between the sick and .the healthy. Any les^ 
stringent mode of Isolation is absolutely fallacious 
and inoperative. The period also can only bd 
calculated from well-marked i^iolated* casesb; or 
froxn the beginning and termination of epi- 
demics^ when the cases occur slowly. An at- 
tempt to measure the incubation period during 
the * height of an epidemic wi\pn many are 
succumbing daily, or to calculate it when the 
disease is epidemic in towns, is entirely futile. 

I desire to emphasise this statement, because 
the incubation period of this ailme»t is so 
diversely assigned,. One of the leading epi- 
demiologists, for instance, knowing my deep 
interest in the question^pf inoubati<i^ informed 
tne some j^ears kgo that he had found an instance 
where the tend was barely twenty-four .hours, 
becai^e he showed a casePone afternoon to a 
proung medical man who desired to see the erup- 
tion, ^ and on the succeeding day the* young 
ractitioner himself was attacked with roserash. 
pointed out to him, however, that the disease 
was exceedingly rife in London at the time; 
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that his friend was travelling daily and that 
no more infectious places existed, outside in-, 
factious hospitals, than railway* carriages, trams, 
cahs, and churches, which are rarely ventilated 
during or after the services. Rubella is un- 
• questionably one of the infectious ailments 
"^wbioh- mvolve a long period of incubation. And 
Vhen an observer appears to find, an incubation 
period of less tlfha jbwelve days, he should, in 
his own mind at aH events, doubt tlie| suppose^ 
fact. The most common period is the eighteenth* 
day ; but it may range from twelve to twenty- 
two days, and accordingly, whenja term of ^ve 
days is alleged, the true period will probably be 
5 + 12 days. 

(ii.) The Perix^ of Infection . — It is nee4ful 
to repeat* that, although in most cases the first 
detected symptom is the rash, the disease is 
‘infectious at a prior «tage, for even whdh I have 
isolated on mei% suspicion the^isaase has still 
spread. I 8,ni not prepared to specify definitely 
the length of this earlier stage ; but ^ minimum 
of /orty-eight hours may be fairly accepted. 
The extent of infectiousness aftei* this period I 
am not able to assign, since all my casts being 
isolated in hospital, the possibility of infection 
ffas ceased. I think, howevei^ we may reason- 
ably assume that the disease i^ higSly infectious 
until the rash attains its height, and that it 
gradually wanes as this fades and the brawny 
desquamation ceases. 

My plan at Rugby is — 

1, In very mild cases to isolate for ten days ; 

♦2. In the average case for fourteen days ; 

3. And in a severe case, followed by much 
desquamation, to allow a few days beyond the 
fourteen. 

In all instances disinfecting baths are gi^j^n 
on several nights, and the clothes are disinfected 
as carefully as in scarlet fever. 

This plan has never failed me in an experience 
of thirty-^ne years ; but it may be that even 
f^ese periods of isolation are linger than is ab- 
solutely ne^essarj. 

Owing to the completeness of the system ^of 
isolation and disinfection just described, which 
should be the plan# to be aimed at in *all in- 
fectious diseases, I^possess no evidence relating 
to the retention of infection in clothes. 

(iii.) The Period of Protection . — In my judg- 
ment there is absolute immunity from a second 
attack ; §,nd I believe that any contrary state- 
ment arises from confusing this disease with 
thb “.Fourth disease,^' or witfi English measles. 

The dise^e affords no ■protection against Eng- 
lish measles, scarlet fpver, or the Fourth disease.# 

Sbqubljj. — T here are practicably no sequelae, 
though I have seen tl»e Submaxillary glands en- 
larged. . Inasmuch, however, as the sli^test 
fevemh« attack, for • exauxple from a cold, or • 
evep vaccination, may in the delicate or cach'ectic 
develop latent mischief, and may be answerable 
for a considerable deterioration of health, so this 


slight feverish zymotic disease may -similarly 
act. But there are literally no Sequelae pathog- 
nompnic of it. • • 

^ Rblapsb. — I have nev^r seen a case of relapse 
or recrudescence, although these are stated to 
occur occasionally* ^ * • 

Relation to other Diseases^— The disease 
is of frequent occurrence ili those who hye had 
measles a short time previously, afid vice versa^ 
so that these two diseases aro mutually unpjo- 
tectife. And when the disease breaks out in a 
community, where some have had measles and 
some not, it attacks them indiscriminateTy, and 
never develops into.true measles. 

Diagnosis. — (i.) Measles . — Some cases of this 
disease so accurately resemble measles in the 
eruption that, at a certain stage of the illness, 
it is impossible to distinguish between them. 
The temperature, the pulse, and the eruption 
are frequently almost identical — the differences 
varying merely in degree. The distinctions, 
therefore, between a severe case of rcxeerash and 
a mild case of measles will puzzle the most 
wary. It is onjy by peeing the disease from the 
commencement, or by studying a g»up of cases 
and obtaining an accurate history, that a valid 
diagnosis can be effected. This difficulty mainly^ 
arises from the fact that the*jdiagnosis is apt 
to be based on ±he appearance of the eruption 
alone, without the devotion of sufficient a*ttention 
to the history of the attack, the incubation period, 
and the presence or absence of otjier symptoms. 

Those alone who are connected with the 
treatment of the young when congregated in 
large numbers realii^e the difficulty and doubt 
produced by classing two perf^tly distinct and 
definite dif^ases under Jbhe common name 
of measles wjthout the prefix of “ English 
or “ German.” This Confusion may be largely 
rectified by calling “ English measles (Morbilli) 
MEASLES, pure and simple, and designating 
(German measles (Rubella) roserash. At 
present when a pupil is certified as having had 
I ‘‘measles^^ it frequently means that he has 
had the German variety, ani vice versa,- 
thus he st^ts an epidemic amongst tSose 
supposed to be protected by a previous attack. 

The prodromata of measles with three days’ 
malais«, catarrh, and cough aoiiompanied 'by 
f^ver are quite patWhgnomonic of measles. The 
eruptiofl, not appearing until the fourth day 
of measlesf instead of the first as in roserash, 
Js, hSwever, quite convincing. The glandular 
hypertfophy is absent in the early stage of 
measles. And the period* of incubation is 
usually of much shorter deration in measles. 

^Sequelae are frequent in measles and often 
formidable, while they are absent in rpserash. 

(ii.) The T'owrth Disease ^ — Until April 1900, 

^ “Outhe Confusion of two different Diseases uy ler 
the Name of Ru Bella,” Clement Dukes, Lancet, HthJuly 
1001 ; “Fourth Disease,”!. J. Weaver, The Journal of 
State Medidne, 1001. • 
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when I was able finally to prove what I had 
long suspected, J had, with the prulessipn 
generally, confused two diseases under the Jiead 
o£ rulieUa. 1 eoncludyd that there were^two^ 
varieties of this disease : the one showing a rash 
re^mbliiig that of measles^, %he other almost 
identical in appearance with scarlet fever. It 
is qui^ clear, however, that these are not 
varietiSs of fhe same disease, but two distinct 
diseases, neither of them protecting against the 
other. For in a series of cases of the “ F&urth 
disease” 42*1 per* cent had already suffered 
from roserash (see also “ Scarlet Fever ”). 

(iii.) Roseola Simplex, eruption also, 
which arises in hot weather after chill, or as 
the product of various indigestible articles of 
diet, closely resembles roserash. It is, however, 
distinguished by the absi^ce of fever, as well 
as by the a’bsence of enlargements of the 
lymphatic glands. , 

(iv.) Caterpillar Aash. — During the season 
when roseffash is rife, as I pointed out in the 
Lancet in 1881, boys are very fond of keeping 
caterpillars, some species ^of .which occasion a 
rash and redness of the eyes which closely 
resembles the signs of roserash at its conimence- 
itjment, and may hfvolve cojisiderable difficulty 
in diagnosis during the middle or the beginning 
of a roserash epidemic. TheuOifly safe plan 
is isola£ioii for twenty-four hours. 

The chtt 3 f creatures which occasion this rash 
are: — the«»oal^-eggar or Bombyx quercus, the 
Liparis auriflua, the Arctia caja, and Arctia 
villica, and the common drinker or Odonestris 
potatoria. •()n, the part ot the body on which 
they crawl, or wbich is touched by the •fingers 
that have handled them or cleaned out their 
cages, a measly rash appears. , As a rule it 
commences on the fingers ; these rub the eyes, 

. and typical measly-looking eyes are presented. 
Then the face or neck is ^ratched ; or, if in 
Click et-clothes, any part of the body, and th^ 
ensues a subcuticular or a measly-loolyng rash. 
So common is this occurrence in early summer 
llteit in making fi# diagnosis this possible origin 
is always in my mind. • • 

Flower Rash, — The eruption arising from 
handling the Primula obcoAica also closely 
resembles tlw>.rash in its early stage. ^ • 

(vi.) Dr^vg Rash, — Some drugs may also 
create a difficulty when they are administered, 
as they produce a very similar eruption, such 
as the bromide rash, or the copaiba rash. ^ , 

Prognosis. — The prognosis is favourable, as 
the ailment is thfe simplest of the zymotic 
diseases. Under th^ head of “Sequelae” I 
* have pointed out the cases where even th^s 
mild illnqss may caSise anxiety. 

Treatment. — (i.) flsolation. — AXl cases of 
infectious illness should be isolated, and, where 
possible, in a separate house or h<^pital. Even 
. this slight illness should be included in the 
rule, since it is not necessary that all should 


suffer fror| it, and it is exceedingly inconvenient 
*and unpleasant when large numbers are simul- 
taneously attacked, even although the illness 
may neither be severe nor fatal. Isolation 
shouM be enforced, whenever possible, before 
the app^rance of the eruption if the epidemic^; 
is *to be kept under control. The difi^tlltyds.' 
that so many fall^ without any palpable previous 
symptom. Still, during aq epidemic, when the 
young locJc*lieavy and are nor quite themselves, 
J[he time has arrived for isolation. 

(ii.) Prophylactic. — When the patient has 
bee« isolated, . the question arises as to the 
requisite iveatment for a safe and speedy cure, 
and the earliest possible release. 

. V invariable custom in average cases is to 
I keep the patient in bed for five days, fo get hinf 
1 up fortliree days, and to send him out for six 
days. Buring these latter^days he has a bath 
every night, tiiu^on the fifteenth* day his clothes 
are passed through the disinfecting chamber. 
He is thep safe, even if some desquamation 
continues, to mingle with his friends. In mild 
cases a few dajs less are assigned ; and in more 
severe cUses, or in the delicate, a few^days more. 

(iii.) Dietetic, — During the fevqr-period a 
milk and farinaceous diet, with plenty of water 
to drink, is essefitial. As the fevot' subsides 
soups, eggs, and fish ; and after a day or two 
the ordinary diet may be allowed — bearing in 
mind, however, that in children and adolescents 
the appetite is enormous, and may be satisfied, 
since gro^vth proceeds even during illness. 

(iv.) Curative, — Nothing is necessary beyohd 
the ordinary rules of treatment for slight febrile 
ailments unattended by complications. 

(v.) Convalescents, — In respect of the period 
of^convalescence of the young I desire to add a 
word on their behalf. Time passes wearily with 
them during isolation from their friends. They 
cannot always be readipg, nor is this beneficial ; 
but they do need in-door games anci out-door 
games as conducive to a happy restoration tb 
health. * • 

‘Rub0Oia« See Measles {Synony7)is), 

RiA>iCtilllTI- — Rubidftim, an element (Rb) 
with the atomic weight 84*8 ; th^iodide and the 
bromide have been used in medicine instead of 
the corresponding potassium salts. 

Rubina.t. See Balneologt {Spain and 
Portugal y Sulphated Water's), 

Rue > — Oleum Rutacy or oil of rue, the volatile 
oil of Ruta grageolenSy is no longei^ officinal in 
%he B.P. ; it vj^s forrnerly^^mployed externally 
as a rubefacient, and internally (dose, 2 to 5 m.) 
as a carminative, antiepasmodic, and especially 
^ as an emmenagogue. ^ 

Rliffini tormi-- 

nal nerve corpuscles found especially in the skin 
of the finger-tips. 
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A fold or ridge, e.^r. of tfaet mucous, 
membrane of the vaginal canah 

tluiTI- See AjiOOHOl {Spirits). 

^ Rumination. Indigestion^ 

'tomSy jSi^tory Rumination or Merycism ) ; Stomach 
AND Duodenum, Diseases op XSymptomatology 
of Gastric NeurosiSy perversions of Mptility). 

** Rupia. See Syphilis {Tertiary^ Skin^ 
Eruptions) ; Bromism {Cutaneous System). 

RupturO. — Tearing or deration of * an 
organ (hollow or solid) ; also hernia. See Ear, 
Affections op Tympanic Membrane {Injuries) ; 
Labour, ^ults ftr the Passenger {Memhrmnesy 
Tfordy Hydrocephalus) ; Labour, Accidental 
Complications {Rupture of Cord) ; JL<abour, 
Post - Partum ^ H^orrhage (Traumatic) ; 
Labour, Injuries to the Ge^^!srative Organs 
{Rupture of UteruSy Cervixy Vayinay Perimum) \ 
Medicine, Forensic ( Various Kinds &f Injuriesy 
Ruptures of Internal Organs) ; Muscles, Dis- 
eases of the {Rupture of Muscle) ; I^usclbs, 
Traumatic . Affections of {Rupture) ; (Eso- 
]^AGUS, iNiURiES AND DISEASES OP {Wounds and 
Ruptures), 

• 

RuSSOii’S Bodies. — Bodies found in 
cancer cells, hyaline or colloid in character; 
fuchsin bodies. 

Russia. See Balneology {Vapour Bathsy 
Russian Spas), 

Rust’s Disease. — Tuberculous spondy- 
litis of the upper cervical vertebrae. 

Rut. See Menstruation {Relation to (Es- 
trus) ; (Estrus. * 

Ruysch’s Membrane. — The lamina 

chorio-capillaris of the eye. 

«»Rye. "See Ergot and Croik References. 

s. — ~S. is^ used as a contraction for signetur 
(let it be labelled) prescriptipn-writing,* also 
for sinister (left) arii for sacro in the names of 
the positions f>f podalic lies {e,g, L.S.A., left 
sacro-anterior position). 

Sabadin.— An alkaloid (CggHg^NOg) ob- 
tained from the seeds of Schoenocaulon officinaley 
acting as a sternutatory. 

SabOUiraud’S Tfieoiy. — The theory 
that acne vulgaris cw»iginates in ♦an oflysebor-' 
rhcea due to a bacillus, with thS formation of 
plugs in the sebaceous^foflicles. See Acne (^cne 
Vidgarisy Pathogeny). • * 

’ • • 

Saburro. — Foulness of the stomach from 
decomposing substances retained in it ; sordes ; 
the Latin word saburra means coarse sand or 
b&llast. 


Sac. — A cavity or space in ’the body or in 
sontfe. formation, jiormal or abnormal, of the 
,bod;f, e.g. the amniotip sac, lachiymal sac, 
peritoneal sac, yolk sac, etc. 

Saccade. — A French term meaning a 
jerk, e.g. mouvements saccades, jer^y mo^^^ients. 

Saccharated. — Made up with sugar, 
e.g. tjie saccharated carbonatfe of iron {Ferri 
Carhonas Saccharatus). 

SaCChari n. — Glusidum ; BenzoJ^l - sul- 
phonic - imide. A . white, minutely crystalline 
powder, soluble 1 in 400 of cold water. It is 
derived from toluency a eoal-tar product. It 
combines with soda to form “ soluble saccharin,’’ 
which is freely soluble in water. Elixir Glusidi 
(B.P.C.) contains 1 gr. in 20 m? The dose of 
saccharin is J-2 gr. It js used as a sweetening 
agent in place of sugar by diabetic patients and 
by persons who are on special diit for the 
reduction of weight. It is excreted Jrom the 
body unchanged . If^iven in too large doses it 
may aggravate or cause dyspepsia. •As it is two 
hundred and twenty times stronger than sugar 
in sweetening power^only very minute quantities^ 
require to be taken. The elixiit is an excellent 
agent for disgujging the taste of nauseous drugs. 

SaccharomyCQ^. See Am, .Examina- 
tion OF {Micro-Or^nisms ) ; Micro-Organisms 
{Moulds and Yeasl^. • ^ 

Saccharomycosis.— A piorbid . con- 
dition due to yeasts mr saccharomyc^s. 

* • . 

Saccharoses. — Ciyrbohydrates isomeric 

with cane-sugar (C^gHgaO^j), and sometimes 
cane-sugar itself. 

Saccharosiv'ia. — The presence of 

saccharose or sucrose (cane-sugar) in the urine. 

SaCQjiarum Lact is.— Sugar of milk, 
or lactose (CiiHgoO^pHaO), is contained in severjj, 
official preparations, such as# the Extrac^m 
JV'iicis Vomicm and the Extractum Opii ; and it is 
often used as an addition to cow’s milk hi the 
artificial feeding 6f infants. See Infant Fbed- 

INO. ^ •• • 

*SacbhaVum Purificatum.— Cane- 
sugar ( 012 ^ 02 ^ 11 ) exists as refined sugar in the 
p.P.,%nd is used as a sweetening agent; there 
are twd official preparations, the Syrupus and 
the Syrupus Glucosi (for making pills). 

SaCCiliC. — A small* sac ; also a part of 
tUte membranous labyrinth j)f the internal ear. 
See PHYSioi.OGY, Neuro-Muscular Mechanism 
{Hearing y Internal Ear). * 

Sacer Morbup.— Epilepsy {q,v.) ; riRir- 
ally, sacred disease. 

Sach’i^ Disease.— Amaurotic family 
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idiocy. See SIbntal Dbpicienoy {AmampHc 
Variety). ' • ^ ^ 

Sd^CrCilgfiaU'^Pain in the sacrum or r»mall* 
of the baok, common ingynsecoiogical complaints. 
See Gynecology, Diagnosis^n (Symptoms). 

Sa\>ro- ^ — In conipound words sa<rro- means 
relating to the sacrum ; e.g. saero-coccygeal 
(belonging to the sacrum and coccyx), sacro- 
dynia (pain in the sacral region), sacro-iliac 
(belonging to the bacrum and ilium), sacro-pubic 
(belonging to the sacrum and pubic bone or 
region), etc. See Hip-J6int, Diseases of 
(Diagnosis of Hip Disease) ^ Pelvis, Perineum 
AND Pelvic Floor (Sayro-puhic Hernia). 

Sacro-Lumbar Angfie.— The pro 

montory of tbb sacrum ; Die projectiqp formed 
by the first sacral and tjie last lumbar vertebral 
bodies. 

Sacrurrip /SVe Fractures (Pe^w^) ; Heart, 
Myocardium and Yu^nocknm\5i!ii(Sympt(>t)iatology^ 
Dropsy over the Sacrum) f llECTtrM, Diseases of 
{Stricture^ Symptoms). 

r SactosalDlhx. — Distension of a Fal- 
lopian tube wnh retained secretion (serous, 
heemorrhagic, or purulent) froi?i dbstruction to 
the lumen. See Fallopian Tubes {Salpingitis, 
Closure of Ostium and *$tesu^U). 

Saffron'. See Crocus ; Toxicology 
{Ahortifacients, Safft'on). 

• f 

Sagfitfat. — Shaped Jfke an arrow ; e.g. the 
sagittal suture 'of the cranium, which, along 
with the anterior aAd posterior fontanelles, has 
the shape of an arrow. * 

SagfO. See Invalid Feeding {Diet during 
Convalescence). 

^ Sag'O Spleen. — The spleen aflfected 
with amyloid degeneration is so < called on 
account of its appearance. 

Saint Anthony’s Fire. s^e Ery- 
sipelas. 

Saint Opt hard’s Disease. Anqhy- 

lostomiasis and resulting ansemiav See^ Anch^y- 
LOSTOMiASis ; Parasites {Strongylldpe). 

Saint Martin’s Evil.— Alcoholism 

{q.v.). ^ 

Saint Vitus's Dance . — Chorea {q.v.). 

Sal . — Salt or a' salt-like substance ; e.g. 
sal volatile {see M^rphinomania and Allped 
Drug Habits). ^ 

Sal Alembroth. — A non-official pre- 
pajl^ion consisting of ammonio-nwcuric chloride, 
a<>ting as a powerful antiseptic, and used as 
gauze, as wool, or as a sokition for the purposes 
of antiseptic sijrgery and in syphilis 


. Sal Ammoniac. See Ammonium and 
ITS Salts {Amm&niwm Chloride). 

Sal Volatile. See .^monium and ^its 
Salts {Ammonii Carbonas). t 

Salaam Convulsions. ^^ Headt" 

Shaking {Climchl Features). ^ ^ * 

Sala^tol. — A prepal-a|ion containing the 
^sodium salts of salicylic and lactic acids dis- 
solved in a 1 per cent solution of hydrogen per- 
oxide ; it has been recommended, in solution, for 
painting the tfiroat in diphtheria. 

Salicin. See also Rheumatism {Treat- 
7nem) ; Psoriasis {Treatment). bit|er, colour- 
less, crystalline glucoside obtained from willoW 
bark. It is soluble 1 in 30 of cold water, 1 in 
1 of boiling water. Dose~b-20^ grs. It is used 
as a substrtuti^ for the salicylates in acute 
articular and muscular rheumatism, and .is 
spoken of wery highly by some authorities. It 
has also been employed in chronic rheumatism 
and in influenza. It is best administered in 
cachet. 

Salicylic Acid and SalibyiateS. 

See also AspiriN ; Drug Eruption^ {Salicylic ’ 
Acid) \ Pharmacology ; Purpura {Toxic) ; 
Rheumatism, Acute {Treatment) ; Tinnitus 
Aurium {Causes) ; Toxicology {Salicylate of 
Soda) ; Urine, Pathological Changes in 
{Drugs). — Acidum Salicylicum occurs as colour- 
less crystals or in fine white powder, odourless, 
and with a sweet taste. It is derived from 
carbolic acid, or from the natural salicylates 
found in plants. It is soluble 1 in 500 of 
water, 1 in 4 of alcohol, and 1 in 55 of chloro- 
form. Dose — 5-20 grs. Preparation — Unguen- 
tum Acidi Salicylici, 2 per cent. SoDii Sali- 
cylas is derived from the acid. It is in the 
form of white scales or shining crystals, with 
a sweetish saline taste ; soluble 1 in 1 of water, 
and 1 in 6 of alcohol. Dose — 10-30»grs. 

Salicylic acid is powerfully* antiseptic, and is 
used externally for this purpose, aijd also as a 
stinWiant and jnild causti#. In the treatment 
of jvounds and in the preparAtion of dressings it 
has been discarded in favour of more suitable 
antiseptics. It is still employed, however, for 
venereal sores and small burns^as an ointment 
or dusting powder. It is of great ^service in 
some skin diseases, such as acne, seborrhoea, 
and eczema. Applied locally it inhibits sweat- 
ing, and a powder containing sklicy^ic acicl with 
« chalk OP star^li checkfi p;;pfuse perspiration of 
the feet or Armpits. Corns are treated by 
lint soaked in a solutidh of the acid, or 10 per 
cent^salicylic acid in bollpdion may be painted 
on with a brush. As an internal amtiseptic, 
salicylic acid is of doubtful value, and is absorbed 
into the blood as sodium salicylate. In rheu- 
matic conditions the sodium salt is almost 
always preferred to the acid, as it is more soluble 
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and less irritating to the stomach.^ ^Sodium 
salicylate is a" specific for acute rheumatism.' 
It .relieves the pains, lowers the temperature, 
and in every way ^educes the sufferings of the 
• patient. If given in sufficiently large doses 
^some ^ect is almost invariably to ft noised 
. \wthin the first twenty-four hc^urs. The effect 
on the joint pains is usually earlier and more 
marked than that^pif the temperatur^ but the 
ahtipyretic action is greater than can be ac* 
counted for solely by the diffuse diaphoresis 
produced. An average dose to start with ir^an 
adult is 20 grains every two hours, and later on 
the amount must be increased or diminished 
according to the amelioration of sympt^s 
produced %nd the evidence of the establishrftent 
of a full physiological action (singing in the 
ears, etc.). It is better tolerated and is less 
irritating to the^tomach if giv^i ip.combination 
with sodium bicarbonate. After the tempera- 
ture has fallen and the swelling and pain of the 
joints have gone the dose should b5 gradually 
diminished, but the administration must be 
continued for about ten days after tl^ acute 
attack on account of the tendency to relapse. 
0ardiac anti other sequelae of^rheumatic fever 
are less frequent when the disease has been 
treated by salicylates. When nervous symp- 
toms are prominent, and occasionally in other 
cases, salicylates may entirely fail to produce 
any effect, but under such circumstances it is 
wise to carefully reconsider the diagnosis. In 
gonorrhosal rheumatism and in arthritis defor- 
mans salicylates are of no benefit, and in gout 
their usefulness is questionable. In subacute 
and in chronic rheumatism their action is vari- 
able. In tonsillitis of a rheumatic tendency 
sodium salicylate should always be employed f>n 
account of the tendency of such attacks to be 
followed by acute rheumatism. It is recom- 
mended strongly by somh authorities for cases 
of pleurareffusion. It is said^ to diminish the 
excretion of sugar in some cases of diabetes 
mellitus. Potassium salicylate has no advan- 
tage over tjie sodium salt and is not so wfell 
tolerated. Variousii other sali^lic sall^fe. and 
preparations are in* use, and are described' under 
the different headings. 

8a.iicyli8qn. — The toxic effects of sali- 
cylic acid and •the salicylates. See Toxicology. 

• 

jSaline infusions. 9See Cholera, Epi- 
demto ( Treatment^ Injection df Saline Fluids in 
Collapse Stmge ) ; Eclampsia {Treatment^ Saline | 
Solutions ) ; Labour, •^^ost-Partu]* HiE^ORRHAGK* j 
{Treatment of Post-H(Bm<^rrhagic tJollapse, Saline 
Infusions) ; Transfu^ON ^Methods), ^ 

siklltie PursratiVes. See Pharmaco- 
logy {Inorganic Substances^ Saline Purga^ves). 
See also under Magnesia, Potash, Sodium, etc. 

Saline Solution. — A 0*6 per cent 1 


solution of chloride of sodium, also termed 
nor^l saline solution. See S^d^LiNE Infusions 
for Cross PeferemH. 

• » 
Saline Waters. See Mineral Waters 
{Muriated Salines). m * • 

Sal ins. — See BalneoEOGY {France).^ 

Salipyrine. — The salicylate of anti- 
pyrinf) {C^^HjoN^O.CyHgOg), which has beSn 
used, in doses of 15 to 30 grains, in neuralgia 
and rheumatism, and generally as atf anti- 
pyretic. 

Salisbury Treat nient. See Diet 

{Animal Foods, Meat ) ; Gout {Dietetic Treat- 
ment, Meat and Hot Water Cure ) ; Invalid 
YwEDmo {Meat and Hot Water Diet)', Obesity 
{Dietetic treatment, Salisbury Cur^. 


Saliva. See Salivary Glands.. 

Salivary Calculi. See 

Salivary 

Glands, DisEASloe.OP ^njlamniatiom). 

Salivary Glands, Disorders of. 

Anatomy . .. . * . 
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Xerostomia or Dry Mouth # .* 

. ’ 26 

Ptyalism or Salivation .* 

26 

Tumours • . . ... 

. 26 

Ranulce , . . . . 

. 26 

Sublingual Banula . 

. 26 

Submental Ranula . 

. ^7 

Congenital Raltula . 

. 27 

• Dermoids . ... 

. . 27 

Ader^mata . . - , 

. 27 

Chondromata . 

• % 

Malignant tumours . 



See also .Cheek, Fissure of (Symptomatology, 
Salivary Dribhlmg ) ; Children, Development 
0¥4^Symptoms of Teething, Salivatigp^ ; Diabetes 
I^ellitus {^mptoms in Alimentary Canal, 
Saliva)^ D^iestion and Metabolism {Salivary 
Digestion ) ; Hysteria {Disorders of Secretion, 
^ ali ' mtioifi ) ; Mouth, Injuries and Diseases of 
the {Fracture of Mandible, Sympt07m) ; 

Mumps {ySymptoms) ; Nerves, Neuralgia {Symp- 
t077is, Salivation); Pancreas, Physiology of 
{Excision of Salivary Glands) ; Parotid Gland, 
Disorders of ; PHYsioLOOYf Food and Digestion 
{Digestion hi the Mouth ) ; Fneumoni/, Bacteri- 
ology of {Pneumococci iif Saliva) ; Pregnancy, 
Diagnosis of {Symptopis, Increased Salivation) ; 
Stomatitis {Symptoms of Aphthous Variety) ; 
Syphilis {Treatment cf Secondary Syphilis, Sali- 
vation) ; Teeth {Dental Caries, Condition of 
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SaZiva); Tkadbs, Dangerous (Lead Foi6omn^^ 
Symptomatology^ Sulphocyanides in Saliva), .# 

• ' ; 

The disorders of the Parotid gland haveaUeady' 
be^n coneidered (vol. vii. pp. 364-368). The 
other salivary glands are the siibmaxillary, the 
sublingual ana certain additional glands, the 
chief o^vhiclf are the glands of Nuhn or Blandin. 

Anatomy 

The Snbmaxillc^y glamh are placed sym- 
metricftlly beneath the lower jaw, one filling 
the space on either side which is left between 
the two bellies of the digastric muscle. Each 
gland lies in a triangular space formed on two 
sides by the splitting of the superficial cervical 
fascia, whilst the base of the triangle is the 
periosteum covering the inner aspec^ of the 
lower jaw. The submaxillary gland is inter- 
mediate in size between the parotid and the 
sublingual^ and usually weighs rather more than 
a quarter of an ounce. It is roughly almond- 
shaped, but there is a dewier portion which is 
prolonged forwards and inwards between the 
mylohyoid, the hyoglossus and the geniohyo- 
glossus muscles and below the lingual nerve. 

The superficial portion of *the gland is covered 
by the skin, fascia and platysma : it rests upon 
the styloglossus, the hyoglossus*^ and the mylo- 
hyoid muycles, and is ^i^rooved posteriorly and 
above by ^the facial artery!^ The duct of the 
submaxillary has long been called Wharton’s 
duct, after its discoverer Thomas Wharton, the 
YorkshiremaU (1610-1673)^ It runs upwards 
and inwards with the deep portion of the. gland, 
and opens on the top of a small papilla at the 
side of the freenum of the tongue. The duct 
is about two inches in length and* has a thinner 
wall than the duct of Stensen. The gland 
‘ receives its blood supply from the facial and 
liljgual branches of the external carotid artery, 
whilst the veins empty themselves into the 
anterior jugular and facial veins. Tfie nerves 
ave branches of |;he mixed lingual and chorda 
tynlipani nerves either directly or^by branches 
from the submaxillary ganglion, as well as from 
sympathetic branches of the plexus surrounding 
the facial arfo^y. They are interesting ^cause 
the termination of nerves in glapd ceils wqs 
first demonstrated in the submaxilllary by 
Pfliiger, and more recently by Pala^ino. The 
lymphatic glands of the submaxillary rt)gion^ 
are arranged in two groups, the more ilpterior 
lying on the mylohyoid muscle, the more pos- 
terior embedded in the submaxillary gland — 
‘ one or more glands Itieing found between the 
submaxillary gland «nd the hyoglossus muscl&. 
These glafids are of especial importance as they 
become enlarged in (fancer of the tongue, and 
in performing any operation for epithelioma 
both aspects of the subnaaxillary gland must 
be carefully examined fc^ enlarged lymphatic 
glands. 


The SySlingual gland on the floor of the 
'mouth so close to the mucous membrane that 
its outline may be seen projecting as a crijst 
runring fore and aft on e^her side of the 
frsenum linguie. It weighs about two drachms, ' 
and is thus the smallest of the thra^. chi^f “ 
salivary glands.# The sublingual gland lies • 
upon the myloliyoid muscle, and has behind it 
and upomlflie inner side 1?hy genio-hyoglossus^ 
/he gustatory nerve, Wharton’s duct and the 
*deep part of the submaxillary gland. The suh- 
lingpial gland consists in reality of a number 
of individual glands crushed together into the 
semblance of a single gland. It has therefore 
maty ducts ; the main one, called the duct of 
Rivibus or Bartholin, runs close to Wharton’si^ 
uuct, and either opens Into it or close to it on 
the flocn’ of the mouth. , The smaller ducts 
open by eiglY^ to twenty orifices the floor of 
the mouth betw^n the frseiium and* the ranine 
vein. The arteries are derived from the sub- 
lingual and submental branches of the facial 
artery, the vains empty themselves into the 
ranine, whilst the nerves come from the united 
lingual and chorda tympani and" from the 
sympathetic. • • • 

The accesshry giands are the glands^ of Weber 
situated at the back and side of the tongue 
just beneath the circum vallate papilla? and the 
glands of Nuhn, situated beneath the mucous 
membrane and some fibres of the genio- 
hyoglossus muscle at the tip of the tongue, 
where they open by several ducts. * 

Inflammations 

The salivary glands are liable to inflammation 
from various causes, the chief of which are 
injury and infection. Foremost amongst the 
mechanical causes are calculi. 

Salivary calculi are especially liable to be 
formed in the subma*xillary gland and to be 
arrested in their passage along Wharthn’s duct, 
but they are also found in Stensen’s duct of the 
parotid. * 

'Pathology, — Their mode of origin is uncertain. 
It useC to be tl^ought that^they necessarily had 
a foreign body as a nucleus, «or that they were 
formed by the precipitation of the’salts contained 
in the saliva. Advancing pathology, on the 
analogy of concretions in the vermiform ap- 
pendix, teaches that although theSe causes may 
sometimes act, a slight but chronic** microbic 
infection is the mo§t potent factor. The calculi 
are usually single, but as many as ten have 
.^been found occasionally. The shape is moulded 
to their situatien, usually elongated and rounded 
when they lie in the ijnct, they are often 
irregblar in outline wben^hey are removed from 
the gland. They vary gi;patly in colojir, from 
whitvi, through grey to red and black. Some- 
times they are brittle and are easily reduced to 
a powder by gently pressing between the 
fingers, at^ others they are stonily hard. 
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Chemically they consist chiefly of carbonate 
and phosphate of lime with an organic basis, * 
Th^ presence of a calcTilus may lead to acute 
dilatation of the gland, to an acute inflamma- 
^tion, which may end in resolution or suppura- 
tion, oi^to a series of chronic changes ehdingtn 
Soferosis and atrophy. • 

The symptoms mry greatly. In some cases the 
calculus may be d^jsdharged spontaiteyusly or a 
pricking sensation may lead to an examination^ 
of the floor of the mouth, when the calculus 
may be seen projecting from Wharton's d^ct, 
from which it is easily removed. More usually, 
however, the presence of a calculus impacted in 
the duct causes pain, which becomes worse wfcen 
excitation® of the gland leads to increased IBow 
of saliva. The pain may then be very intense, 
and may radiate to Jihe ear on the saftie side. 
It is sometimes accompanied^ by ^evidence of 
vasomotor disturbance, as is shown by an acute 
oedema beneath the mucous membrane of the 
floor of the mouth, which is sometimes called 
an acute ranula. • 

Salivary calculi have been mistaken aW various 
times for * dermoids, lipomata, ranula 3 and 
malignant ffumours, more rarelf^ for thberculous 
disease, ai^ occasionally for periostitis of the 
jaw, and for ossifying tumours of the floor of 
the mouth. It should be borne in mind that 
calculi in the gland give rise to less marked 
symptoms than those in the duct, but that, on 
the other hand, they are more likely to cause 
an* abscess. 

The treatment is prophylactic and curative. 
The prophylaxis consists in keeping the mouth 
clean and sweet, by brushing the teeth and 
using appropriate mouth washes : whilst the 
curative treatment is to remove the calculfls. 
This should always be done, if possible, by an 
incision inside the mouth, but in long-standing 
cases where there is reakon to think that the 
submaxillUry gland is destroyed as a result of 
the inflammation, the whole gland may be re- 
moved by an inciSion carried beneath the jaw. 

Tubercuj^ous Inflammation of the salivary 
glands may occur in^two forms.^ It is tfeually 
an inflammation beginning in the lym*phatic 
glands lying in immediate relation with *the 
affected salivary gland : more rarely it is a true 
inflammation ofiithe salivary gland itself. The 
lymphatic glahds are in closer relation with the 
parotid tfian with the subrnaxillary gland, and 
cases of tuberculosis of the !5parotid are conse- 
quently more numerous than of the subrnaxillary 
gland. • ^ \ . 

Syphilitic Inflammation. — Minifestations of 
tertiary syphilis have Jbeen observed in the sub- 
maxillary, the sublingual* and more rardfy in 
the parqfcid gland, "tp the sublingual the whole « 
gland has become uniformly enlarged : irf the 
eubmaxillary only portions of the gland are 
affected, whilst in the parotid it is doubtful 
whether it is not the lymphatic glands rather 


than the gland itself which is* affected. The 
prognosis is good, for the swelling subsides when 
iodidie of potassiuih is administered. 

Acute Septic Inflammation of the’ loose 
connective tissue ef the throat and n#ck often 
begins in the ncigliBourhood of the subrnaxillary 
gland. It is known as An§ii7ia Ludovici, jind is 
of great clinical and pathological irtteresl^ 

Symptorns. — The inflammation attacks pre- 
viously healthy persons of both sexes and 
apparently of any age. The.jncubation period, 
if there he one, is not marked by any sym^itoms. 
The attack begins suddenly with a rigor which 
varies in intensity, and is associated with a rise 
of temperature which reaches its maximum at 
once. The pulse rarely rises to more than 
110-130 beats a minute, and it is characterised 
by intermittence, weakness and (fasy compressi- 
bility. • 

The patient complains Of pain in the throat 
with much difficulty in swallowing, attended by 
great malaise and prostration, and the dysphagia 
increases until ^wallowing is impossible. The 
cellular tissue ‘ of tl?e parts involved becomes 
acutely inflamed. The skin is hot and tense 
over the whole or one side* of the neck, and^ 
there is a hard brawny infiltrgp^ion, the swollen 
parts being .acutely tender to pressure. The 
exudation into*the cellular tissue is gfenerally 
serous, but there may be diffuse suppuration, 
and sometimes localised abscesses arc formed. 
Secondary abscess^, too, are sometimes found 
in the joints and in other parts of the body. 
Speedy death occurs in the mos^t h^iute crises ; 
but in 9 thers the inflammation^ subsides within 
a few hours, «Dr at most a day or two, and the 
patient rapidly recovers, t'he exact channel by 
which the mrcro-organism enters the body is 
unknown, though it is presumably through the 
mouth, for the swelling first appears in the 
n^jck and afterwards spreads in both directions. 
The disease need not necessarily be limited to 
the part^ first affected, for the inflammation 
may spread rapidly and involve the lungs antf 
pleura,^ the peritoneum, and the meningeS of 
the brain. . Indeed the nervous system some- 
times appears to feel the full effect of the poison 
after the local inflammation hg^. completely 
s^bsid^. 

Trea^xen ^. — The treatment is based upon the 
knowledge, that the effect of the poisoning is 
|icut» but transient, and that there is especial 
danger/ from cardiac failure, fi*om suffocation, 
and from the difficulty ii¥ swallowing. The 
local inflammation should be controlled at first 
by cold compresses, but* if the dyspnoea is 
urgent tracheotomy shouid be done early. 
When supjyuration occurs^ numerous small in- 
cisions should be made into the oedematous 
tissues. Stimulants are urgently needed, jsith 
such food as the patient can swallow, given 
frequently and in sijiall quantities. Quinine 
combined with perchloride of iron and digitalis 
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will be of service in most cases, ai^d the 
imperfect oxygenation of the blood maji be 
improved by inhalations of oxygen. 

XEROSTOMlii, 

The salivary glands sonfetimes strike work 
entirely and permar^ntly without any known 
cause, \nd Miere resulls the condition known 
as xerostomia or dry mouth. B»it the loss of 
function is not limit'd to the salivary gfands, 
for the nose and^eyes are often similarly and 
simultaneously affected. Out of forty recorded 
cases thirty-two occurred in ^females, the mouth 
and tongue were alone affected in thirty-six, ihe 
nose also in ten, aud.the eyes also in seven. In 
these cases the tongue appears red, cracked, 
absolutely dry, and the papillae are markedly 
atrophied. The inside of the cheeks^ and the 
hard and soft palate are dry, whilst the mucous 
membrane of the mouth is soft, smooth, 
shining, apd pale. The teeth often crumble 
away or*fall out. The general health of the 
patient remains unimpaired ayd the digestion 
does not ajipear to be affeJted, though swallow- 
ing is difficult and the speech is hampered by 
^the dryness of tha throat. All the salivary 
glands must be* implicateS, but the parotid 
alone shows any gross lesions. It is sometimes 
enlarged either permanently or* intermittently, 
occasionally it is tender; and once it xilcerated. 

No treatment is curative, ^ut some improve- 
ment is said ‘to have tak(m place after the 
administration of pilocarpin in doses of one- 
twentieth to* one-tenth of a^ grain given by the 
mouth. * 9 

Ptyalism 

« 

Ptyalism or salivation is an unduly abundant 
flow of saliva due to excessive activity of the 
s^ilivary glands. It is thus the opposite con- 
dition to that producing xefostoniia. It occurs 
physiologically in pregnancy and during den- 
tition. Pathologically in various affections of 
the mouth, in hydrophobia, and in some fevers : 
fherapoutically a result of the administration 
of mercury, pilocarpin, iodine, and^opp^ salts. 
The condition must be treated casually, but 
increased comfort will be obtained from astrin- 
gent moutbisyashes, and especially ^om^ a 
solution of potassium chlorate of*the strenghh 
of twenty grains to the ounce. * 

Tumours 

The tumours affecting the salivary ^glands 
may be classified as innocent and malignant ; 
the innocent tumours^ being further subdivided 
into cystic and solid. 

t 

Ranula 

Ranula is the name given generically to all 
cy^o tumours of the floor of thj mouth which 
are formed in connection with the salivary 
glands, Ranulm are either sublingual sub- 
mental, or coi^enital. 


The Sublingual Ranula is the ordinary form 
*of tumour. It is situated in the floor of the 
mouth, and appears at first on one side of jphe 
fra 3 num of the tongue as tense, shiny, and 
bluish swelling, which often attains so large a ' 
si 2 fe as th push the tongue upwards, thii^ int^r-** 
fermg with speech and mastication. The mucons * 
membrane moves freely over the tense cyst,' and 
incision “the swelling alfoys of the escape of 
^clear fluid, which is sometimes as thin as saliva, 
but is more often glairy. Microscopical exami- 
nation of the fluid shows that it contains epi- 
thelial cells in Various stages of cystic degenera- 
tion. Chemical investigation proves it to contain 
mufin and albumin, whilst it^is free from any 
am 3 ftolytic ferment or sulphocyanide^of potas» 
hum. It is not therefore simple or inspissated 
saliva. • • 

Pathology^ — was taught f<fr a long time 
that a ranula was due to blocking of Wharton^s 
duct. But this can be disproved by the fact 
that in some instances a bristle can be passed 
along this diM)t when a ranula is present. 
Pathological opinion then shifted and said that 
a ranula was due to a dilatation of the glands 
of Nuhn of Bland in which lie near the front (tf 
the under sifrface' of the tongue covered by some 
fibres of the genio-hyoglossus. But microscopi- 
cal examination of the walls of the cyst shows 
that they contain pouches and diverticula lined 
by glandular epithelium in various stages of 
cystic degeneration, and that they are not 
simply derived from dilated ducts. The more 
likely explanation of a ranula is to be found in 
the fact that it is a true cystic degeneration of 
some of the many glandular structures in the 
floor of the mouth. Its origin is not always the 
saTne, as it may sometimes be formed by the 
cystic degeneration of the submucous follicle, 
sometimes of the sublingual gland, and less 
frequently of the glaiids of Nuhn. 

Treatment . — Sftnple incision of a ‘ranula is 
neither easy nor serviceable, as the mucous 
membrane slides over the tense cyst wall so 
readily that it is difficult to puncture the cyst, 
and if^only a s^rnall openir^g be made the cyst 
rapidly refills and becomes %s troublesome as 
ever. The cyst should therefore^be dealt with 
methodically. The patient should be placed in 
a good light, and the floor of tlic mouth should 
be rendered insensitive with cocaine. The 
mucous membrane is then seized with a pair of 
nibbed forceps and incised freely over the cysL 
The cyst must^ afterwards be opened, and as 
,much as.possil^le of thd w^l should be cut away 
with a pair of felunt pointed scissors. The inner 
wall of the cyst is then* ta be well rubbed with 
a plddget of absorbeift wnol wrapped round the 
> end of a pair of pressure igroeps, and soaked in 
a sdution of zinc chloride (40 grains to the 
ounce). This rubbing must be done effectually, 
for the cyst wall may be itself honeycomb^ 
with small^ cysts. The cyst is then well washed 
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out and is lightly stuffed with cyanide gauze. ^ 
It soon heals by granulation, nf the mouth be 
washed out two or three times a day with a 
solution of 1*60 carbolic acid. 

' Submental RANULiB are much less often seen 
’^thAu the sublingual variety, but I recently had 
a •case in a man of thirty. Thc^ spelling appears 
beneath the chid as an ill-defined and fluctua- 
ting swelling, whicft has none of* ^he tens^ 
elastic feeling which is so marked in the more, 
common form of ranula. Submental ranula3 in- 
crease very slowly in size, and not give #*i8e 
to any troublesome symptoms for a long time. 

Pathology. — Their origin is unknown, but it 
has been suggested that they may be the re#ult 
©f cystic Regeneration of outlying parts o:^ the 
submaxillary or of the sublingual gland, or that 
they may be sublingual ranulse which ffom any 
cause are unable to extend int^thet floor of the 
mouth, and*are thus driven to extend downwards 
instead of upwards. Such a cause would be the 
scarring of the floor of the mouth produced by 
the cure of a previous ranula. • 

Treatment. — A submental ranula whioh causes 
inconvenience should be treated through the 
mouth, if it is possible to make it project up- 
wards, or i/ it co-exists with a dublingjaal ranula. 
More frequently, however, it has to be dissected 
away through a skin incision carried beneath 
the chin. 

Congenital Ranula is sometimes found on 
the floor of the mouth in new-born children as 
a • result of the imperfect development of 
Wharton^s duct, though the sublingual or the 
gland of Nuhn are sometimes at fault. 

Treatment. — When Wharton’s duct is obliter- 
ated the sw^elling is often bilateral. The treat- 
ment consists in snipping off the imperforate 
papilla with a pair of scissors. 

DermoiiT Cysts 

• Dermofd cysts occur in tMb middle line be- 
tween the genio-hyoglossi muscles. They grow 
slowly, and usuafly do not come under observa- 
tion before Jbhe patient has attained the age of 
fifteen to twenty. iThey may be distinguished 
from ranulas by their central position beneath 
the chin, and*their walls consist of skin with 
hair follicles, sebaceous, and sweat glands. 
They are filled •with sebaceous matter, and are 
often firnjly attached to the surrounding tissues. 
Similar cysts are sometimes seen in the sub- 
maxillary region, where they appear to be 
formed in connection with one pf the branchial 
clefts. Both the latqjfal Imd the ijiedian dermoicb 
cysts may suppurate. * 

The treatment consists in dissecting them out 
if tbej are unsightly^ bfit the operation *must 
be cirrkd out with ^iie care and deliberation. • 
The solid .innocent tumours of the subihaxil- 
lary and sublingual glands are adenomata and 
chondromata, but they are less common than 
in the parotid. 


The Malignant Tumours have the same 
chajiificter as those found in the* parotid. They 
^are endotheliomatli, formerly called mixed eelled 
tumours, sarcomata in their various fornis, and 
in the case of the* sublingual and submaxillary 
glands, epitheliomata secondary to cancer of 
the tongue. When the aubmaxillary gjand is 
affected it should be removed as eaily as possible. 

Salix . — The willow, several species of whieh 
contain salicin 

Salkowsky’s Test. — The nitric acid 

end potassium nitaite test for indol; also, the 
chloroform and sulphuric acid test for cholesterine. 

Salmon Disease. — A disease affecting 

salmon and other fish, due to the Saprolegnia 
ferox. ^ ‘ 

Salmon Patch.. See Cornea {Inter- 
stitial Keratitis^ Pink Patch in the Cornea). 

« 

SalOCOll. — The salicylate of ^lenocoll, 
given as an antipyretic and antineuralgic (in 
doses of 15 to grains. 

Salol. — Phenyl salicylat^ is a white crystal- 
line powder, almost •tasteless, insoluble in water,* 
and soluble in alcohol. It is composed of sixty 
parts of salicylii acid and forty parts of. phenol. 

It is split up into its two components by the 
pancreatic juice, ai^ possesses the action both 
of the salicylates amd of carbolic acid.* If given 
in too large a dose it may produce symptoms of 
carbolic acid poisoning. It should, not be em- 
ployed when the kicfbpys are serfbuSy diseased. 

It renders tlje urine dark in colCur. It has been 
used chiefly for its anti^ptic action on the 
alimentary canal and on the urinary system. 
In cases of flatulence, of diarrhoea, of typhoid 
fever, of dysentery,^ of cholera, and the like it * 
^as proved very disappointing ; but in cystitis 
and urethritis it is of great value. In rheu- 
matic ferer and muscular rheumatism it has 
seemed to give better results in some cases than 
the salicylates alone. It is**little used, how- 
ever, fbr rheiftmatic conditions. 

Sa.lonichi. See Balneology {Turkey). 

^ S^ilopl^On. — A derivative of ^'salicylic acid 
(acetylpara^idophenyl salicylate, CiflHjeNO,), 
which ha^ been used, in doses of 15 grains, . 
^as aisubstitute for salicylic acid. 

SaApinSfectomy. — Excision of the 
Fallopian tube (Gr. craXTriyf, a trumpet, and 
iKTOfjL'^, a cutting out). *iSee Fallopian Tubbs ^ 
{Treatment of Salpingitis). ^ 

Sa.lpifl£fitiS. — In^mmation of the Fal- 
lopian tube. See Fallopian Tubes {Inflamma- 
tion); Menstruation and its Disorders {Mmor- 
rhagia.^ Dysnienorrhoea); Mumps {Complications) 'j 
Ovaries, Diseases of ifiystic 'lumumrs, Complica- 
tions) ; Sterility (Etiology). 
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SdipinSTO*. — In compound words saipingo- 
(Gr. crctXTriyfy a tube) means relating to the^ab 
lopian tube, less often to the* Eustachian lube, 
e.g. Bc^pingocyesis (tubal pregnancy), salpiago-* 
phapryngeml (belonging to the* Eustachian tube 
and pharynx), and salpingotomy (excision of or 
ihcision into tile Fallopian tube), 

\ • 

Salpinsfo-oo ph orectomy. —Ex- 
cision of the Fallop’an tubes and ovaries ; 
Lawson TaiFs operation. 

# 

Salpinsfostomy. — The operation of 
restoring the potency of th(? Fallopian tube in 
hydrosalpinx. See Fallopian Tubes {Treatment^ 
Operative y of Sal2>i7igiiih), ^ 

Sal80n\ag'Sriore. See Balneology 
(Italy ^ Mnriated Waters), • 

Salt. See Sodium. See also Saline ; Epsom 

Salts ; Ho^iielle Salt ; etc. 

• 

Salt Cake. — Sulphate of soda as it is 
made in all^^li works. • 

Salt Lake City. See Therapeutics, 
•Health Resorts J^A^nerican), 

4 . 

Sai'fatory Spasm. • Ste Hysteria 

(Chorea Saltatoria). 

• • 

Salzbrunn. See Ba^eology {Germany, 
Alkaline Wate^^s). ^ 

Sambuci Flores.— Elder flowers are 
used in medichie chiefly a flavouring agent ; 
they are obtained from the Samhucus 7iigra, 
and contain a resin. Valerianic acid, and a vola- 
tile oil (containing a terpene, ; there is 

an oflicial preparation, the Aqna Satribuci (dose, 

' rto 2 fl. oz.). See Elder Fj^owers. 

*San Bernardino. See BALNEOLocin^ 

(Switzerland, Godsons). ^ 

San Dieg'Q- Therapeutics, Health 
ResLets (American), ^ ^ 

SaVl Remo. See Therapeutics, Health 
Resorts (liiviera). 

Sanareili’s Baciliu8.-^The fadiiij^ 

icteroides, once believed to be the specific 
organism of yellow fever. See YelI^w Fever 
( Virus), « 

SanatOgreniJ^ — A dietetic preparation 
containing much casejn (90 per cent) and some 
phosphoglyceride of sodium (5 per cent) ; it h^s 
been recommended aXi a stimulant and tonic in 
andemia and in the i^uroses ; and St is given 
in doses of two .teaspeonfuls (for adults) twice 
or Jthrice daily, mixed with spup or milk 
or porridge, etc. • 

Sanatorium. — A hospital ; also 


with thp leaning of sanitarium. See Lung, 

* Tuberculosis (Treatment, Sanatoria), 

Sand Flea. — The chigoe or chigger 
(Pulex penetrans). See SKiff Diseases of thb^ 
Tropics •(AiwmaZ Parasites, Chigger), 

Sand, Iptestinal- See StoOls, In- 
testinal Sand ; Fjecbs (Foreign Bodies). 

• Sanders -Wood. See Pterocarpi 
^Lignum. 

Sand’Qord. See Balneology (JVorway). 

Sandgfate. See Therapeutics, Health 
Resorts (English). 

Sand rock. See Balneology (Great 
Britain^ Chalybeate), 

Sd.ngfer’siMethod. t&ee Labour, Op- 
erations (Cmsarean Section, Operative Methods, 
Closing the^Uterine Incision). 

Sanies. # — Sero- purulent discharge,' as 
exudes sometimes from a fistula or ulcer. 

San itar i U m. — A health nesort, per- 
haps in spcfial Connection with the treatment 
of tuberculosis. See Therapeutic^, Health 
Resorts. 

Sanitary Science. — Public health 
or hygiene. See Epidemiology ; Meterology ; 
Sewage and Drainage ; Vital Statistics ; etc. 

• 

Sanitas. — An aqueous solution of turpen- 
tine which has oxidised in the air ; it acts as an 
antiseptic by reason of the peroxide of hydrogen 
which it contains. See Disinfection (Chemical 
Substances) ; Hydrogen Peroxide. 

SanmettO. — A proprietary preparation, 
said to consist of sandaj-wood and saw-palmetto; 
it has been recoii^i ended (in teaspoouful doses) 
in genito-urinary complaints. 

Sanofbrm. — The metfiyl ether of di- 
iodosalicylic acid, recommended a^ a surgical 
dressiilg (powder or ointi»ent). 

• 

San 80 n ’8 Imagfoo. Sm Physiology, 
Neuro-Muscular Mechanism ( Vision, Accommo- 
dation). • 

Santa Barbara. See Therapeutics, 
Health Resorts i^me^'ican). 

Santa Mar^fherita. Therapbu- 
^rics, Health I^sorts (fRi'^ra), 

Santal Oil. — OleiyH Santali or oil of 
sandM - wood (to be • distinguished from red 
t sandal or sanders woodVis the volatile oil 
obtaified from Santalum mhvm\ it. contains an 
alcohol (Ci^Hg^O), and it has been used, on 
account of its stimulating and disinfecting in- 
fluence on the genito-urinary mucous membranes, 
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in gonorrhcea (dos^, 5 to 30 m., as aii emulsion 
or in capsules ©n account of th^ taste), “ * 

Sa.ntaLl£il. — An aldehyde (CJ 5 H 24 O) found 
in oil of sandal-wo#d. 

" Santonin. See also Amblyopia ; 
.Toxicology (Vegetable Poisons)^ Urine, Patho- 
logical Changes«in (Goloiir). — A^neutral cryst- 
alline principle der^ivtd from Levant? ’^orm-seed 
oV santonica, the unexpanded flower -heads of^ 
Artemisia maritima. The crystals turn yellow 
on exposure to light, are insoluble in water, l^ut 
soluble in alcohol and chloroform.* When given 
in moderate doses it turns the urine first 
greenish-yellow, then saffron, and finally purple- 
red ; and ©t may ^ause chromatopsia. In l^rge 
doses it gives rise to dangerous toxic symptoms. 
Pose — 2-5 grs. Pre'^aration — Trochisotis San- 
tonini, 1 gr. in each. ^ 

It is a very efficient anth^mintic for the 
removal of the round- worm (Ascaris himhri- 
coides). Its action on thread- worm§ (Oxi/uris 
vermicularis) is less certain. Jt should be 
given on an empty stomach, and tw(^ hours 
later a dose of calomel, followed shortly by a 
saline purg^, should be admini^ered.* In cases 
•of thread- worm it may be give« in Suppository 
if used at all. It is said to increase visual 
acuity when the optic nerve is at fault. It 
sometimes cures incontinence of urine when 
other remedies have had no effect. 

Santorim, Cartiiagres of.— The 

coiliiculate cartilages of the larynx, or the 
corniciila laryngis. Santorini was a Venetian 
anatomist of the seventeenth and eighteenth 
centuries (1681-1737). 

Santorini, Duct of.—The accessory 
duct of the pancreas. 

Santorini, Fissures of. — Small 
fissures in. the tragus and iu^the cartilage of 

th*e meatus of the external ear. 

• 

Saphenous. — Literally the term 
► saphenous n^eans apparent (Gr. <ra<i>'qvrj^, plain 
or open), and is on th©t account ^ven to certain 
parts which are su^Jerficial and therefore imyii- 
fest, such as thi saphenous opening of the thigh 
and the long saphenous vein and nerve which 
pass through it.» 

SapOf — There are three varieties of soap — 
harji soap, soft soap, and « 0 urd soap (sapo 
animalis). 

Sapo Du*us is sodiiwn oleate. It is pre- 
pared from sodium l^ydroxide |nd olive oil. 
Preparations — 1 . Emplastrum Saponis. 2 . 
Pilula Saponis . Composita., Dose — 2-4: grs/^ 

Saio Mollis is pota$ -um oleate. In the 
form of* “green soaj” it is used largely in 
medicine and surgery. Preparation — Lini- 
mentum Saponis. 

Sapo Animalis consists chiefly of sodium 


stearate. Toilet soaps contain a large propbr- 
tioi\. of stearates. * 

H^rd soap is us 8 d as a basis for pills. Either 
'hard soap or curd soap may be employed *in the 
making up of medicated soaps contairang such 
substances as ichtlfyol, tar, and sulphur. An 
enema of soap and waters, to which may be 
added turpentine or olive oil if reefuired, is the 
common form of rectal injection employed to 
unload the bowels. A small suppository of hard 
soap is a favourite domestic^ remedy for con- 
stipation in children. Linimentum sapbnis is 
used for rubbing stiff muscles, sprains, etc. 
Alcoholic and ethereal solutions of soft soap are 
employed for purifying the^kin before surgical 
operations, and also in the treatment of some 
skin diseases. 

* ^ 

Sa.praBIYlia.. See Py^^MIA (Definitions)] 
Septicaemia (Definitions awl Distinctions) ; Sup- 
puration (Constitutional Symptoyus^ Saprcmnic ) ; 
Tumours, Inoperable (General Management of 
Septicoimia and Saproemia) ; Wounds (Absence 
of Dr aimxgey Results).^ 

SciprO-. — In compound words sapro- (Gr. 
craTTpd?, putrid) means connected with putre- , 
faction ; e.g, saprophytes (plantS* 4 iving on decom- 
posing substances), saprogenic bacteria (those 
causing putrefaction). See Micro-Organisms 
(Varieties). • » 

• 

Sstprol. — A liquid disinfectant Containing 
cresols like those of carbolic acid. 

Sa.ra.tOg^aL. s^e Balneolc^y* (America^ 
Alkaline Waters). * 

Sa.rcina« See Micro-Organisms (Bac- 
teria) ; Nose, Examination op (Bacteriological). 

SSirCO-. — In compound words sarco- (Gr. 
oTttpf, flesh) has the meaning of fleshy ; e.g. 
sSrcocele (a fleshy tumour of the testicle), 
sarcode (cellular protoplasm), sarcoplasin (the 
interfibrillar material of muscle), sar copterygium 
(a vascular pterygium), and ^arcotherapeuAics 
f (treatment bj© animal extracts). 

Sarcocystis Miescheri. Para- 
sites (Protozoa., Sarcosporidia^ Ramafs Tubes). 

*SareolafcticAcid« — Hydroxypropionic 
acid (CgHgOg). See Physiology, Tissues (Mus- 
cle, CJ^emistry of). 

9 

Sarboiemma. See Physiology, Tis- 
sues (Muscle, Structure, CoveHng Membrane). 

Sarcoma. See AI^eurysm (Diagnom, 
Pulsating Sarcoma ) ; Ascitjss (Causation, Local 
Disease, Onimtal Sarcoma): Bladder, ^Injuries 
j AND Diseases op (Sarcomaf; Bone, Diseases op 
(Sarcoma ) ; Brain, Tumours of * (Etiology, Sar- 
coma) ; Broad* Ligament (Tu7nours) ; Capil- 
laries, Diseases op (J)[wvus, Diagnosis ) ; Chor- 
oid, Diseases of (Sarcoma ) ; Hip-Joint, Diseases 
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OP* (Tumowrs) ; .Intestines, Diseases uf ^Malig- 
mmt T^rmurs) ; Labour, Precipitate and Pro- 
longed {Deformed Pelves^ Smcral Sarcomata) ; 
Larynx, Malignant Disease of ; Liver, Dis-* 
BA^jES ov (Malignant Disease) Mammary Gland, 
Diseases of {Sarcoma) ; Mediastinum {Growths^ 
Sarcomata) ; I^osE, IJiskases of Nasal Orifices 
AND Septum {Maligiuxnt) ; Ovaries, Diseases of 
THE {Sarcoma) ; Pregnancy, Ovum and Decidua 
{Malignant Disease of Decichta) ; Puebperium, 
Pathology {Decid^-Sarcoma) \ Spleen, Medi- 
cal Affections * {Tumours) ; Stomach and 
Duodenum, Diseases of {New Growths, Sarco- 
mata) ; Tumours (Sarcomctta) ; Tumours, In- 
operable, Treatmej^t of ; Tumours of thc 
Skin {Sarcomata) ; Uterus, Malignant Tu- 
mours op the {Sarcoma) ; Vagina, Disorders 
of {New Formations, Safcoma) ; Vulva, Dis- 
eases OF THE {Sarco7ria)’, X-Kays {Chncer and 
Sarcoma), 

Sarctomeianin. See Pigments of the 
Body and Excreta {Mela^iins of Melanotic 

Tumours), ^ , 

• 

SarCOptOSa See Parasites {Arthropods, 
^Acarina). * 

» 

Sarcosparidia.. See Parasites {Pro- 
tozoa), • f 

Sar8apariiia «' — Sarsce Radix is the 
dried rooA of Smilax omuita, imported from 
Costa Rica and known as Jamaica sarsaparilla. 
It contains smUacin (a neutral principle), resin, 
and traces' ofc a volatile offl. Preparations — 1. 
Extractum Sarsas Liquidtim. Dose — 2-4 3. 2. 

Liquor Sarsae Compositus Concen^ratus. Dose 
— 2-8 3* Although devoid of any known physi- 
ological action, sarsaparilla appears to have 
^me general action on the system, and is used 
empirically as a “blood purifier in chronic 
rheumatism and in some skin diseases. It <s 
stated to give particularly good Results in 
cachexia and anEsemia resulting from syphilis; 
an<^ specific afFeations which prove obstinate to 
ordinary treatment are said to yield to a^nixture 
of iodide and sarsaparilla. It has been employed 
in a large number of different forms, including 
the well-knosvn Zittmann^s Decoction,, a com- 
plicated mixture the compositioe of which as 
variously stated by different authorities 

Sflirtorius. — The name given tc the 
muscle which crosses the legs in the assijjmption 
of a tailor’s attitude (Lat. sartor, a tailor). See 
Spine, Surgical Affections {Injv/ries of Lumbar 
Plexas, Paralysis of f>artorius), 

SjM99i*fira8« — The dried root pf Sassafras 
officinale. It contains a volatile oil the actiou 
of which is probably similar to that of other 
volatile oils. It is hardly ever "Vised, but is a 
conatittient of some of the Decoctions of 
Sarsaparilla. ^ 


Sassj Bark. See EbTythrophlceum. 

. « 

Saturnism. — Lead-poisoning or plumb- 
ism. See Toxicology {Irritants, Lead ) ; 
Trades, Dangerous {Lead-Poisoning), 

'Satyriasis. — Excessive sexual desire in* 
the male ; priapism. See Tabes DorsaI^is . 
(Symptoms, Ginital Organs). • 

• SatyVomania. — Satyriasis {q.v.) 

SauCOS. See Invalid Feeding {Cookery 
in Diabetes, etc.). 

Sausagr^-PoiSOfTing’.— Allantiasis or 
bo|jfilism. See Toxicology {Animal Foods and 
Ptomaine Poisoning). • c 

Savill’S DiSCaeS- — Dermatitis exfolia- 
tiva epiSemica. 

Savin Reasoning. See Toxicology 
{Abortifacients). 

Saviotti’S Canals. — Artificial canals 
in the jyancreas believed to be formed by the 
injection of coloured fluids. 


Sayre’jf^ Jacket. — The plaster-of-pans 
jacket, as used in the treatment of spinal disease. 

Scabies, or the Itch. 
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See also Pruritus (Diagnosis) ; Puerpbrium, 
Pathology (Nipples, Scabies). 


Synonyms. — La fxale (la Gratelle), die Krdtze, 
la Rogna (ItaL). Among stablemen in London 
the itch is spoken of as the “dukes,'" very prob- 
ably, according to Dr. Murray, editor of The 
New flnglish Dictionary, a local or* vulgar per- 
version of yuk^s — phonetiSajly altered to jukes 
and dyukes. Compare yuke — r^ular northern 
name for itch ; dXmjmken, German for to itch ; 
jeuken, Dutch. 

Definition. — The itch is a Asease due to an 
animal parasite, the Acai'us scabid, and is 
characterised by a# special lesion, i,e. the buiTow 
of the female, and by multiform lesions pro- 
duced by the violent scratching. • 

' The Para^tb, — The Acarus scabei (dicapij^, 
indivisible) (vel Sarcqptes hominis) is not an 
insert, although it so*stated in some books 
on diseases of the skin. -In the adult condition 
it hj^ eight legs, whereas Insects have *only six. 
It belongs to the Arachnida (a sub-class of the 
Arthropoda), and is included in the order 
Acaridea (Cambridge). 
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The anatomy, physiology, and life-distory of 
the Acarus sc^ei have been minutely Studied j» 
by Bourguignon, whose monograph and beauti- 
ful •plates are well worth considting. In this 
place a mere outline only of this truly wonder- 
ful creature can be attempted, 

.The 'idult female acarus picked out of a 
burrow is just perceptible to the naked eye as 
a minute, white, glqbular speck. ^Magnified, 
the animal is seen to be somewhat toftoise-like» 
in sliape, and provided with eight legs in pairs : ' 
two pairs situated anteriorly near the head, and 
armed with suckers, and two • pairs mdre 
posteriorly, with a lorjg seta at the extremity 
of each leg. The legs are supported by chitin- 
ous frameworks vsntrally situated. The fore- 
legs are einployed to afford support in starting 
burrowing operations. The female may , contain 
one or more oval eggs. ^ 

The male, whilst agreeing in* a general way 
with the female, is smaller ; moreover, the most 
posterior leg on cither side is provided with a 
* sucker instead of a seta for purposes of copula- 
tion- Posteriorly, too, in the me<han line there 
is a horse-shoe shaped chitinous framework with 
the penis. * « 

*. M^gnin gives the following ^leafturements : 
female 0'30 Inm. in length by 0*26 in breadth, 
male 0'20 by 0-16. 

The acarus is oviparous, the impregnated 
female constructing a burrow or ouniculus, 
which it leaves no more, to lay^‘ ggs. The 
burrow is situated in the horny\ /ers of the 
epidbrmis, just above the rote cells, which as a 
rule are not invaded, but in a bad case of itch 
in a leper with numberless acari, Radcliffe- 
Crocker noted one acarus among a score in the 
upper part of the rete. In her progress the 
female leaves behind a trail made up of ova, 
usually placed transversely, and faeces, perfora- 
ting each day, according. to Bourguignon the 
roof of the bnrrow for air. Th^ acarus has no 
trafiheal* system, but breathes by the general 
surface of the’body ^Leuckart) and by swallowing 
air (Bourguignon). The female is said to lay 
*feome hfteen ^ fifty eggs altogether, and 4 >nce 
this is accomplished hA mission irf life is at an 
end, and she (jies The eggs are variously 
stated to hatch out in from five to fourteen 
days, those first laid maturing earliest. Accord- 
ing to Dubreuilb Ind Beille the larvge find their 
way to the surface through the roof of the 
burrow. In the figure of a sCKJtion through a 
burrow,, magnified, the female ahd ova in various 
stages of deveiopment can t>e seen. 

The larva has six le^js only, aisfd undergoes 
several moults, not true i^etamorplioses, before 
reaching the final adulf male or female condi- 
tion. In. the first mouW acquires an extra 
pair 01 legJI and becomes a nympha, that is., a 
non-sexually differentiated form. Later on 
sexual characters are acquired, the females then 
become impregnated, and start on a fresh cycle 


for the preservation of the parasite (Mdgnin). A 
mounting phase is shown by Bourguignon in his 
plate'; vi. The impregnated females alone 
burrow ; the other forms either wander treoly 
about the body, or. merely ensconce themselves 
in the superficial layers of the epidermis to 
escape detection (Diibreuilb). 

The animal works and feeds at night. It is 
not, therefore, the warmth of the bed that gives 
rise to»the irritation. In bakers who work by 
night, Dubreuilh and Beille h^ve noted that the 
irritation came on about 4 a.m., and lasted for 
an hour or two. According to Bourguignon 
paL^’ents told him Iho irritation was greatest 
between 10 and 12 p.m. , 

As to the cause of the irritation, the mere 
movements of the parasite are not sufficient to 
account for the violent itching.** This arises 
from a veriornoiis fluid (Moquin-Tandon) or irri- 
tant saliva (Megnin) secreted by the acarus and 
introduced into the skin. Hardy popnded up 
eight acari in a drop of water and inoculated 
the back of his hand with the material thus 
obtained. It gave rise to marked pruritis 
(Dubreuilh and Beille). 

The anatomy of the parasite’s head and 
mouth is extremely bomplicated. It has been 
unravelled by JBourguignon, who gives drawings 
of the magnified" component parts. According 
to him, the acarus punctn|’es its victim’s tissues 
with the sharp ends of its mandibles, and then 
by a process of squeezing presses otit the fluids 
and blood corpuscles on which it feeds. 

Gbographicai. Distribution and 1>ncidbncb. 
— The itch is widely .distributed 'all over the 
globe. As fay as England is concerned, it is 
very common among the poor and not rare in 
the better clashes. Radcliffe-Crocker’s figures 
are 8 per cent for hospital and 3 per cent iiu 
private practice. In, Scotland it is more pre- 
valpt than in England. In M‘Call Anderson’s, 
practice it occurred in about 16 per cent of his 
hospital pa'.fients, and about 3|^per cent of his 
private cases. On the continent of Europe it is 
very common : Brittany, Norway, Italy, Greecb, 
Corsica, ^nd ,so forth. In the United Statqs it 
was at one time very uncommon, but of late 
years it has become more prevalent, White of 
Boston noting an increase from 9 cases in 1880 
to 165 in 1 888.^ There is no doubt the increased 
immigration of Jews from Boland, Russia, 
Galicia, etc.,' has influenced American figures, 
tot in I^ndon it is comparatively common 
among tne Yiddish who apply ^or relief. 

I am informed that among the Tamils of 
■*Ceylon scabies is almost universal. 

The fact is the disease world- wide, the 
parasite being everywhere the faithful attendant 
of man. 'J 

Itch is more prevalent in winter than in 
summer, for reasons not far to seek. 

Symptoms. — The features of the disease are 
the characteristic burrows and multiform lesions. 
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either due directly to the Acarua f^caV'ei, or An ilAefined, slight papular eruption has 
arising secondarily as a result of the scratdiing ' also been observed in the human subject, con- 
induced by the irritation. • , ^ tracted from dogs and cats, but the acari of 

The burrows or cuniculi appear as more or the-.^e animals do not thrive on man. • 
legs sinimus, irregular lines, grarying in length. JEtxology. — Scabies is a (Contagious disorder 
They are usually short, frcJm an eighth to half due to a parasite, and from what has already! 
4n inch in lefigth, l:^t much longer ones have been said, for the disease to arise it is rfecessar.y 
been obser\^d. In cleanly people these lines that an impr^nated female sljould find her way 

may be white, but in the great majority of cases to a new host, upon whopi she may start her 

tliey are more or less black from dirt. • •bxirrowiiJ^ proclivities. For this to take place. 

The lesions directly caused by the acarus may * prolonged contact with itchy persons or things, 
be papules, vesicles, and pustules, but these are such as occurs in sharing the same bed, and so 

not present in connection with all burrows. foAh, must tseke place. Popularly it is thought 


Scratching gives rise indirectly to excoria- 
tions, seconciary pus^ inoculation lesions of vary- 
ing degrees of severity, scabbed papules, wheals, 
and eczematous complications. 

The distril^xtion of the Eruption, besides being 
present about the hands and wristif, is found 
in men to extend from the level of the nipples 
to the kn^es in front, the genitalia being very 
frequently involved, and occupies the buttocks 
only posteriorly, especially in tailors, carmen, 
and cobbl(^s. In women^ the lower part of the 
back, being within reach of the hands, is also 
involved. In them, too, the breasts are often 
affected. In infcints the fe*et are commonly the 
seat of pustular lesions. The lijead and face, 
except* in infants, are free. * 

The above descriptipn applies to an ordinary 
case, but the eruption is at times so much 
modified by *tho individual '^habits and occjupa- 
tion as to be misleading. In the first place, 
no burrows may be foiiijd, as in bricklayers, 
washerwomen', and so forth. With very cleanly 
people, who use plenty of soap apd water, and 
nail brushes, the hands may show very little, 
and the lesions about the body be slight and 
indefinite. In such cases the diagnosis may be 
extremely difficult. « 

, On the other hand, in the so-called Norwegjmi 
itch the whole of the body, including the face, 
may be involved. These extreme* conditions 
have been observed chiefly in leixers, in whom, 
ov^ing perhaps to apathy and insensibility, the 
disease goes on for years uncoStrolleS. In a 
young tuberciilated leper, who was under the 
care of Ibu^gjiffe-Crocker, the limbs were thickly 
encrusted with an epithelial mortar- like deposit. 
Scabies was not suspected during life, as the 
itching was never very great, A portion of 
skin removed at the necropsy showed l^he epi- 
dermis to be riddled with acari in all stages. 

Animal Scabt^is. — An extreme case'^ of itch 
contracted from a horse has been recorded by 
Besnier and M^gniif, in which the latter found 
the Sarooptes scabiei, var. equi. The mun^s 
eyebrow^s, beard, and hair were thickly crusted, 
and his body^ was Jcovered with closely aggre; 
gg^ted papules, giving the skin the appearance 
of shagreen leather. ^ 

; Willan and Bateman ^figure a bad case of itch 
contracted from a pig. 


that shaking hands is fufiicient, but this, to 
saj the least of it, must be a most unusual 
m<^e of infection. Wearing infected gloves 
loads to recurrences in patients who have been 
cured, ^ind Iladcliffe-Crocker has pointed out 
that the trouse^’ pockets may be a source of 
reinfection. Iri^onnection with the latter ob- 
servation, it is possible that the well-to-do rn^ay 
contract tiie disease from their clothes, for male 
wearing apparel is made up by tailors in their 
own homes. Of late years much of this kind 
of wor5 has fallen into the hands of Jews from 
Poland and Russia, who are steadil;)^ populating 
Soho and fcthej parts of the West End of.‘ 
London, and, as 1 have said, sesflbies is not 
uncommon amongst them. 

The Acarus scabiei is no respecter of persons, 
the young and old, rich and poor, are all one 
to him in his determination to perpetuate his 
species. But where the victim is dirty and 
careless the parasite stands a better chancS in 
the struggle for survival. Burrowing operations 
are best carried out undisturbed. 

Diagnosis. — In well-marked cases the dia- 
gnosis is easy, although from want of attention 
to all the facts the (iisease is not infrequently 
overlooked. To avoid errors the patient should 
be thoroughly examined. This can be done 
even in the casq.of private female pq,tients with 
a little tact. 

The distribution as a whole is of primary im- 
portance. The lesions about the hands and 
wris|g, scattered about these parts order* 

or regularity* is a strikVng feature. Burrows 
should be sought for, with a watchmaker’s lens, 
between the fingers and about tne bends of the 
wrists. With a little care the recent end of a 
burrow can be made out — indjped, the female 
acarus can sometimes be discerned sm a minute 
rounded elevatioia, and by inserting a pin or a 
finely pointed needle on a holder at this spot 
the parasite can be packed out. tin important 
point to beaifrin mind isHhat the acarus is not 
to be found in vesicle^ or pustules. To convince 
th» unbelieving the parasite should be shown 
under the microscope, . • 

Pn the other hand, Hl-developed bases may 
present great difficulties in arriving at a correct 
conclusion. It is here that the social position 
must not be allowed to influence the judgment 
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and outweigh all ‘ the positive factors taken 
together. These are — itching ^at night,* especi- ^ 
ally between the fingers, the distribution of the 
scrS,tch-marks, the presence of a burrow. As 
far as the last-nafhed is concerned such may 
iiot be found, for the reasons given, even after 
carefur Search with a lens. The probabilities 
of* the case bei^ scabies must% be carefully 
weighed, and the diagnosis arrived at even 
without the assistance of a burrow. careful* 
examination, however, may be rewarded by * 
finding a burrow, when an attempt to secure 
the acarus should be made in the manner af<fre- 
said, and its capture jwould, of course, clinch 
the matter. 

Sometinj^es the •fact that more than Sne 
member of a family is affected will be of diag- 
nostic assistance. ^ 

In babies an ir^^egularly smttered pustular 
eruption about the hands an(^ feet, especially 
between the fingers and toes, is practically 
bound to be scabies, and a little care will usuallj^ 
confirm the impression. The mother in such 
cases will often be found to be a sufferer herself. 

Animal Scabies. — In ill-defined pruritic 
eij^uptious contracted from animals Uie lesions 

* are usually slight. No burrow^ or ticari would 
be found. The diagnosis would be helped by the 
knowledge that several children, for instance, 
were affected, and a pet dog suffering from some 
skin disease (mange) kept in the house. 

Differential Diagnosis. —The chief diffi- 
culty presenting itself is the exclusion of eczema 
of fhe hands. If it be borne in mind that in 
eczema the vesicles are minute and grouped, 
whereas in scabies the vesicles and pustules are 
discretely scattered about without order, matters 
will be much simplified. Another point t© 
remember is that an eczema or dermatitis may 
mask and complicate the scabies as a result of 
treatment (strong sulphur ointment applied 
indiscrimiivitely and for a long period). If the 
eefema "be acute and extensive, it would perhaps 
have to be d^alt with first before a definite con- 
clusion could be arrived at. Yet the history of 

* the developflient and the body-distribution of 

the general eruptiop,* apart frorfi the eczema, 
would make the^diagnosis certain. • 

In some rare instances the patient may be 
suffering from other conditions simultaneously 
with the itch, instance, I have seen a bad 

generalised»secondary syphilide complicated with 
a marked pustular eruption arising from scabies. 
Its occurrence in leprosy has* already been re- 
ferred to. Again, there njay be both pediculosis 
corporis and scabies, aifd even in |ddition pedi- 
ouli capitis et pubis. I 8§,w a man at the Saint 
Louis Hospital suffering from severe scabies with 
no lesfij than twelve indui^vted chancres about 
the pchi#. The virus had found twelve open 
doors, the result of itch. 

Urticaria may be a prominent feature, and 
quite put one off the track, unless care be taken, 
vox*. IX 


This emphasises the importance of careful ex- 
amination with a lens, which will often be re- 
war^d by the capture of the acarus. The fact 
that other members of the family itch would be 
a fingerpost in the^right direction. , ^ 

The differential •diagnosis from pediculosis 
vestimentorum rests on ^the (](liite different^ 
distribution of the complaint, vi:fc the upper 
part of the back and about the shoulders, 
usually in elderly broken-down individuals (s(!fe 
“Pediculosis’'). 

Urticaria papulosa {see “ LicbEN URTic.^irus ”), 
wffiich occurs chiefly in children, has more than 
once been taken fdi’ scabies. In the former 
condition the wheals leave behind them pale red 
papules with scabbed tops as a result of the 
marked pruritus. The absence of burrows and ' 
of lesions between the fingers would be against 
itch. • 

In infants, again, scabies should not be taken 
for congenital syphilis. Besides the positive 
signs of the former, the absence of corroborative 
luetic symptoms would point to the true diag- 
nosis. • * ■ % ^ 

Another disease, uncommon in this country, 
viz. prurigo (Pruritus mitis ,of Willan and P. 
ferox of Hebra), woflld be chiefly excluded by 
the duration,^ which would, unless seen very 
early, extend over years, as it usually begins in 
the first year of life. In it, as in scabies, the 
lesions are rnultifonaa. I’hey vary from pale, . 
small pin-head papules to puStulSs. The 
eruption affects the limbs, which may be covered 
with red and scab- topped papules aqd crusted 
pustular lesions. Tfie skin is* rough and 
thickened as ^ result of the chronic nature of 
the disease. No burrows v^ould be found, and 
the disease is not contagious, though more than 
one child of the same family may be affectec^ 
{vide “ Prurigo ”). , 

Barber’s itch, barmaid's itch, bricklayer’s itch, 
are not itch at all, but come under Tinea 
sycosis (barber’s itch) or trade and occupation 
eczemas. 

Prognosis. — This is favourablS. • 

TREAfMENT * AND PROPHYLAXIS. The first 

thing to aim at in the treatment of scabies is 
to open up the burrows that the remedy may 
reach the acarus. This object i^^ttained by 
th^ use so£^ and water, and a brush in good 
condition. A second point of importance is to 
disinf^t th^ clothes and the bed linen, either 
bj^ baking or boiling. Old gloves must be 
destroy^, and Radcliffe-Crocker insists that 
the trousers’ pockets should be hot-ironed 
’ thoroughly to prevent re-ififection. 

From the prophylactic poii^t of view it is very 
necessary, wjj^ere several members of the same 
^family are affected, to tr^t them all simul- 
*taneou8ly, otherwise the disease w*ill be perpetu- 
ated and becoicfe hydra-headed. 

A common and effectual method is to rub in 
ung. sulphuris after opening up the burrows. 
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This is a* little severe* in some cases, m it may 
lead to a dermatitis on its own account* “ 

Where baths can be obtained the, diseas^* can 
be cured in three . ittings (three to make sure) 
in the fojlowing way : — The patient soaks in a 
sulphide of potassium bath ftt 100" (§ij.-iv. to 30 
gallons) for a Quarter of an hour. He is then 
scrubbed with a hard and sound flesh-brush, and 
ijemains in the bath for another quarter of an 
hbur. The hath must not he a metal one^ as it 
would be spoilt by^ the sulphide formed. 

In flrfiildren, anS for private cases, the follow- 
ing ointment is sufficient: Naphthol /3 Sss., 
cretee prep. 3s8,, adip. ad* gj. It should be 
rubbed well in betjiveen the fingers and parts 
affected after soap tubbing and scrubbing with 
a brush, and left on all night. In the morning 
a plain warm«vater bath should be given. This 
repeated three nights running, if projferly done, 
will effect a cure. In young children a tooth- 
brush can^'be used to open up the burrows. 

In poor-law infirmaries the following is used : 
Quicklime Jj., sulphur §v., water to Oj., stirred 
up and thoroughly filteref, madie up to twenty 
ounces again, and then with a stiff brush well 
rubbed into the parts after a soap and water 
bath. . 

Many other i^mcdies have been Recommended, 
such as ung. sulph. 3j., bals. Peruan. 3j., adipis 
Ih i ^tyr^cis liq. gj. adjpis §ij. (McCall Anderson) 
•—-and so forth. The sulphur compounds are 
liable to^et*up a dermatitis. 

Wearing sulphur bags and sprinkling sulphur 
in the bed^have also been recommended. 

Should th6 patient become re-infected, a 
little parasiticide ointment (sucl\ as naphthol 
ointment, vide sup^a) . should be rubbed into 
the fresh, papules, 

^ In many cases, because the cured patient 
continues to itch, the para^sitioide remedies are 
continued. This must be avoided. When tjiie 
treatment has been properly carried out as 
above the disease is cured, but thcP skin may 
require soothing by means of lotio calaminse 
fop instance. In scabies it is as great a mistake 
to over- as to under-treat. *• 

In connection with treatment, a few words 
must be devoted to those cases in which, as a 
consequencS df the disease, the patient gets itch 
on the brain— a scabies cerebbI. Hence one 
has to deal with a stereotyped defusion, and it 
is impossible to convince such patients th^t they 
are freed from their parasites. Others, agai^ 
have never had itqh at all, but labour under the 
idea that they are loathsome and full of the 
vermin. Needless to say, that way madness 
lies. Where argiipaent is fruitless, restraint 
becomes «necessary, and to this end^the relatives 
or friends should bejinformed of the true state * 
of affairs. Dubreuilh and Maillard have ob- 
sefwed scabies cerebri in several fn embers of one 
family* in which a case of suspected itch had 
occurred. {See “ PBDicutfOSis.*') 


The other Aoari which A'tTAOK man are the 

FOLLOWf^G : — ^ 

I. The Harvest Bug (so-called Leptus autum- 
TialL ; rouget^ vendangeur^ cuoutat ; die Ernie — 
or Grasmilbe ). — Megnin has sTiown it to be the^ 
six-legged larval form of Tromhidium holo-* 
sericum. In thg adult condition this .1:mchfeal 
breathing acafrus is a vegetfirian, but in its 
larval state* it is carnivorous, not only attacking 
man, bu? also various animals (dogs, rabbits, 
*etc.). 

Geographically it is widely distributed. In 
Brilain it flcairishes during July and August 
(but in dry summers it n|ay be found later) in 
gardens, on legumens, raspberry and currant 
bushes, etc., etc., and is especially^ prevalent 
apparently near the sea and on chalk. Maude 
has observed it to be absolutely limited to the 
chalky slopes ney Westerham Kent, but the 
parasite also oc^rs on other geological forma- 
tions (for instance Jurassic or Oolite). It. is 
just visible to the naked eye as a small speck, 
some shade of^ red ; its colour has been variously 
described as brick red, bright scarlet, rouge 
orange^ like Cayenne pepper, dull red, etc. Its 
movements are extremely active •and rapid. 
Women and chijdren are specially liable to its^ 
attacks, the ankles and legs bein§ the parts 
most usually affected. Men wearing knicker- 
bockers are more liable than individuals in 
trousers. The parasites fix themselves to the 
skin, according to some at the base of the hair, 
but in a case recently (Sept. 1901) under my 
observation I could not confirm- this with a lens. 
The fact is, the animal drops off its victim once 
it has gorged itself with blood, and as my 
patient came up to town from the south coast, 
my unsuccessful search may be thus accounted 
for. The time to look for the parasite would be 
when it is feeding. 

Trouessart has shown that the harvest bug’s 
rostrum or hausfellum is filiform. 0« removing 
the parasite from the skin, this appendage* may*be 
surrounded by a tubular-shaped dermal eschar, 
which Gudden had mistaken for a part of the 
feedifig apparatus. The larva doe5 not burrow 
under the skid after the manner of the female 
acarus scabies. At the seat of r^ ts operations it 
gives rise to a small vesicle, which rapidly breaks 
down and itches most intolerably, leading to 
violent scratching. Hence wheals and scabbed 
superficial ulcerations, to which may be added 
the results of pus inoculation, and sometipies 
eczematous complications. Other parts of the 
body besides the legs Jbelow the knees may be 
affected. I l^ave seen Scratch lesions, few in 
number, about the pubes, .thighs, and forearms. 
In another case — a young girl — the scratching 
had been so violent, the patient remaining with- 
out<^ treatment and subjected to reifeated in- 
vasions of the parasites, that the crusted ecthy- 
matous ulcerations about her legs gave rise t@ a 
suspicion of syphilis, which was at once dispelled 
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by the distribution, mode of onset, and other 
facts. The soalp is also sai^ to have been * 
affected. In a dying, comatose, phthisical 
pafient, Gudden observed larvee in enormous 
^numbers, forming red areas on the skin. They 
•had apgarently been brought to the patient’s 
bedside .in bunches of flowei;^. M^gnin has 
pointed out that harvest bugs may be carried in 
wheat-sheaves and aflfect the men handling them 
at a distance from infected localities. In sensi- 
tive patients there may be some febrile disturb-* 
ance. 

Diagnosis. — The distribution, itbhing, and\he 
character of the lesior^s, together with the time 
of year, and the fact that the patient livec^ in 
the country, would point to the probability of 
a harvest-bug origin. The sex, too, would help. 
A search for the parasite, with a len# and a 
needle on holder, might be tewar^ed, but the 
diagnosis must be made apart from the clinch- 
ing capture of the acarus. The possibility of 
the conveyance of the parasite to* towns in 
shearves, perhaps in trusses of hay^ etc., must be 
borne in mind. Scabies can be excli^ded by 
attention to the points alluded to above {vide 
.1^32). . ^ . 

In dogs the harvest bug is f<fuhd chiefly 
about the* orbits and nose. Animals may be 
carriers of the parasite to man. 

Treatment and Prevention. — A number of 
remedies have been recommended : benzine, 
essential oils, paraffin, kerosene, phenate of 
soc^^a, balsam of Peru, etc. No doubt all of 
them are effectual, but if a patient must 
continue to reside in an infected locality pre- 
vention must be aimed at. Women and children 
should wear thick stockings, the open-work kind 
being strictly discarded. Maude has fouiifci 
keeping the legs below the knees dressed with 
the following useful : 01. eucalypti, ol. amygdal, 
aa 5 j., ol. menth. pip. V(\x. As the parasite 
apj)ears to*be active only in tl^ late afternoon 
and evening, sitting out of doors should be 
avoided; and law^is near the house should be 
^ kept watered and well mown. The following 
will also Be foimd^ useful : Naphthol,tQret. 
prjep. aa §ss., ac^pis gj., ft. ung., or* ung. 
hydrarg. ammoji. dil. (gr. x. ad §j.). 

II, Dbmodbx folliculorum (also Acartis^ 
steatozoon, entozq^n^ Simonea folliculormn ; die 
Haarsack — or Ilaarhalgmilbe). — Like the Acarus 
scabiei, this parasite is a non-tracheate acarus. 
It ig a minute, worm-like, degenerate arachnidan, 
with an elongated abdomen distinctly marked 
off from th# cephalo-thorax, which bears four 
pairs of stumpy legs, ^t was firs| described by * 
Henle (1641) and more^fuUy by G. Simon (1842). 

In length it varies from one-tenth to fwo- 
fifths o^a millimetre, -the abdominal portion 
measuiing about two-ftiirds of the entire length. 
The rostrum is spade-like, and is supported by 
palpi made up of four joints, the terminal one 
being supplied with a hook, curved downwards. 
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for locomotion and penetration. • It infests the 
seb^eous glands and comedones, .and usually 
seveiJal parasites are found together, but. fifty, 
or even as many as two hundred, may be ‘found 
in one follicle. They are of common oceurrence, 
being found in aboift; one person in five readily, 
but not in the new-born. ^The skin about the 
nose is a favourite situation, but^ Mibelli and 
Majocchi have found them in the Meibomian, 
and Henle originally in the ceruminous glands. 
In man they rarely give rise to any incon- 
venience or symptoms, but de Amicfe and 
Majocchi have described pigmentation of the 
face as a complication. Dubreuilh has recently 
recorded a marked case of the kind in a lady of 
forty, in whom scrapings from the face revealed 
the parasite in all stages of development in 
enormous numbers; but there v^s no sign of 
Microsporon furfur^ showing it was not Tinea 
versicolor, for which disease, though rare on the 
face, it might have been taken. Domestic 
animals (pigs, cats, sheep, etc.) also suffer from 
various kinds of demodex. Follicular mange in 
dogs caused by ‘a dernMex may prove fatal, but 
M^gnin, in opposition to Delafond, Boiirguignon, 
and Gruby, considers Demodex caninus is a 
different species, and not communicable to man. 
Demodex folliculorum can usually be readily 
found in individuals with a greasy skin, by 
expressing the sebaceous, glands or comedones 
with the back of a* knife and examining the 
teased debris in •glycerine. Wfiere* there is 
pigmentation antiseptic applications should be 
tried, but Dubreuilll in his case found that a 
chrysarobin and salicylic acid Sintment and 
ung. hydrarg;. ammon. led to no change after 
three months. (ChrysaroEin, be it said in 
passing, should* not be applied to the face.) 

III. Dermanyssus avium {Die Vogelmilbe).^ 
This tracheate acaiius belongs to the family 
Gg^masidoe. It infests poultry, and may attack 
man. The parasite is nocturnal in its feeding 
habits, lyiftg low during the day in the cracks 
and crevices of hen-houses and hen-coops. 
Persons tending fowls are liable to thteir 
attentions. . "fho parasite is only a temporary 
guest, but may repeatedly visit its host, giving 
rise to recurrent pruritus. The proper treat- 
ment is ther^’ore preventive, and *to this end 
hen-houSfes, .etc., should be thoroughly disin- 
fected with lime and hot water. The itching 
itself #nay tie allayed by a lotion composed of 
liq. car^nis deterg. 3j-'-7;ij*j aq. ad §viij. 

IV. IXODES ( Wooddicl% ^onx de bois, der 
Holzbock). — This is a tracheal-breathing acarus, 
and, as its name indicatef, it inhabits woods, 
ete. There are several sp^ies which tempor- 
arily fasten #n man and various animals. They 

,are not fastidious as to theJiDst as long as they 
can get their meal. Wood-ticks are distin- 
guished by tfie great extensibility of their 
integuments, swelling \jp to a large size (a pea 
or so) after a meal. 
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The species most common with us is Tjjodes 
reduvius or ricipus. The female alone is mra- 
sitic, the larvse, nymphs, and* males only ^ing 
themselves on man and animals for purposes of 
tre-nsport. The acarus is arm^jd with a rostrum, 
which it bores into the iSkin, and as it is 
provided with*minutg barbs directed backward 
(after the cnanner of arrow-heads and fish- 
hooks), it becomes very firmly anchored in the 
integument. The parasite should therefore 
never be forcibly removed, as in that case the 
rostrufti would break off in the puncture and 
give rise to pain and inflammatory swelling. 
The animal should be either allowed to finish 
its meal, or a drop, of some essential oil, or 
turpentine, or benzine placed upon it, when it 
will withdraw its proboscis and die. Soldiers 
in the United^ States use tobacco juice. Blan- 
chard has recorded the curious case •of a man 
who complained of a small growth about the 
size of a^hazel nut on the abdomen. It was 
removed, and on cutting into it, a fecundated 
female Ixodes ricinus (or reduvius according to 
M^gnin) v^s discovered. • The 'creature was 8 
millimetres long and of a yellowish white. 
Similar cases ha\e been observed by others. 
Although harmless as a rule to man, ticks are 
responsible for *Texas cattle fever^ j)robably by 
inoculating a haematozoon, PiroplaBma bigem- 
inunu , 

Argas. — T his genus is clesely allied to ixodes 
and belongs tt> the same family (Ixodidce), The 
Argas acari differ in their not being provided 
with a cpphalo-dorsal plate. A European 
species, Argas* reflex us, is parasitic on pigeons, 
and infests pigeon-lofts. In old . disused lofts 
it may survive for*long periods without food. 
Argas reflexus sometimes attacks man. It is 
i^octurnal in habits, and in its mode of feeding 
resembles ixodes. It m|iy produce various 
Igsions, such as a crown-sized oedematous pat(^, 
extremely itchy, which usually subsides in the 
course of a few hours, but instead, it may 
increase in size and spread up the limb, giving 
rislj to burning sensations, accompanied by a 
vesicular eruption. Giant urtic&ria ntay also 
occur, and affect many parts of the body, in- 
cluding the ^tongue, etc., with diarrhoea and 
vomiting. *Xt the seat of the puncture a small 
hard papule may persist for months and even 
years. As in the case of ixodes, if’ the parasite 
is removed before it has finished i^s me^.1, the 
rostrum is left behind in the small wound. 
The treatment is ^ the same as for ixoaes. 

In the north of Persia (Meana), Argas per- 
sicus is said to give fise to severe constitutional 
symptoms in Eufopeans, the natives being 
immune.*' It goes there by th^ names of 
Ghierib-guez^ IfMek^md Keuchhhed-guez, On 
the other hand, Laboulb^ne and M^gnin throw 
some doubt on the accounts of travellers as to 
the serious results. These two observers ex- 
perimented on themselves with two Persian 


species, Argas persicus and A. Tholozan, which 
had been sent tp them and kept without food 
for four years. They only experienced marked 
pruritus, with the production of a small viola- 
ceous ecchymosis at the seal of puncture, but 
no other untoward symptoms. Tholozan, who- 
practised for yeaj-s in Persia, has confirmed the 
evil reputation of Argas persicus. It infests 
old houses,* lying perdu during the day in the 
tjracks of\he walls and floors, and issuing forth 
*at night to feed on man and beast. 

In Portuguese South Africa, Argas moubata, 
first described’by Livingstone (Ambaca and Tete 
on the Zambesi. In the Matter place it is called 
and Bu), (Garrapata and Tampan by the 
Portuguese). In addition to local irritation, 
vomiting and purging may occur. Daniels has 
also fo^id it in British Central Africa. It is 
very necessa^ry to search mosqi^ito nets for the 
ticks before retiring for the night. 

M6gnin also mentions Argas Americanus 
(called Clinche and Nigita in South American 
Columbia), which is perhaps the same acarus 
as Arg|LS Talafe, which worries travellers at 
night in Guatemala. In South America both 
ixodes and argas are popularly styled gara- 
patas. ^ r 

AnniiiNDUM. — (a) Acarus hordei* {Kritoptes 
monunguiculosus. — Geber has given this name 
to a larval form found in barley, and which 
affects the harvesters, giving rise to great 
itching, eczema, or a marked urticarial erup- 
tion. Koller has also seen many cases. 

(b) Tydeus molestrbs, according to Blanchard, 
is common in Belgium, the acarus having been 
imported with guano from Peru. It attacks man 
and animals, giving rise to smart itching. 

« 

SC£il£i> — Literally a ladder, the term is 
applied to the ladder-like structure in the 
cochlea of the internal ear; it consists of two 
parts, scala vestibuli and scala tympani. See 
Physiology, iSheuRO - Muscular Meohanibm 
{Hearing, Internal Ear), , • 

* ScStidS. See Burns anu Scai^s. 

. p 

Sca.lenel — Having unequal sides (Gr. 
cTKaXrjvos, uneven) ; e.g. the scc^ene tubercle of 
the first rib, or the scalenus anticus muscle of 
the neck, which is inserted into the scalene 
tubercle and gives it its name. - 

a 

Sc£llp* Bee, also Brain, Affections of 
Blood-Vessels {Thrombosis, Cerebral, (EdeTna 
of Scalp ) ; Head {Sfodp Wounds ) ; Heart, 

‘ Myocardium i^and End6cardium {Sympto7nat- 
ology, Dropsy, (Edenm of Scalp); Insanity, 
Pawological Anatomy {Scalp) ; Lupus Erythe- 
matosus {Site, Scalp); .Neurasthenia {Symp- 
toms, Te7iderne$s of Sc(dp) ; RHEUMikTiSM in 
ChiIjDRBN {Subcutaneous Jlodules of Scalp) ; 
Skin, Diseases of Sweat and Sebaceous Glands 
{Seborrhoea of Scalp) ; Syphilis (Terfwy, Gate- 
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itis^ Scalp) I Tumours of the Skin {MQlluscam 
of Scalp), — Aihong the impoftant anatomical 
and physiological points to be borne in mind in 
connection with Jhe scalp are — (i.) the great 
.vascularity of the tissue, in virtue of which the 
’healing^s power of wounds is promoted; (ii.) 
the richness in vessels and lymphatics is a 
source of dangef in the absorption of toxines 
generated locally — tl^s holds true V^y especi- 
ally of such conditions as erysipelas; (iii.) the, 
relationship of the scalp to the hair and hair 
bulbs — of special importance in relation^ to 
conditions of seborrhopa and allied disorders. 

The injuries of tl|e scalp do not call for 
special notice. They are to be treated ^on 
general sUrgical principles, i.e, asepsis. The 
rare form of injury to the scalp associated with 
child-birth (Cephalhsematoma nefnatofum) is 
described in volj»vii. p. 61. "Jlheii^s^alp is liable 
to injury in cases of severe head injuries, but 
in these instances the lesion of the scalp is of 
little moment in comparison with* the more 
severe injury to the intra-cranial contents {see 
“Brain, vSurgery of,” vol. i.). • 

The only disease of the scalp calling for 
special notlbe is erysipelas, l^-ysindlas of the 
scalp is an, important disease two points 

of view. In the first place, the disease is, even 
in apparently slight cases, always one of con- 
siderable gravity, as a very acute general 
systemic infection may develop and terminate 
fatally. And secondly, the sequela? of the 
disease are of great importance, and merit 
more attention ' than they generally receive. 
The writer lately saw a patient, a young woman, 
set. 26, whose history was as follows : Erysipelas 
of the scalp (severe) in October 1901, acute 
mania at end of November, followed by recove^ 
and two relapses, gradually developing asthenia 
and emaciation, death occurring in February 
1902. At the post-mortftm examination there 
ware f 4 iinfl gross intestinal clianges, evidently 
of a few months^ duration, which were probably 
the focus of absorption of toxines inducing the 
severe mental changes. The original attack 
of erysipelas had apparently sy lowered -the 
general immunity as to allow acute bacterial 
infection of th« alimentary canal, wdth all Its 
attendant results, in this particular case. Such 
a record emphasises the importance of due con- 
sideration beiifg paid to erysipelas of the scalp, 
from the point of view of its remote effects in 
diminishing the general ancf local powers of 

resistance in the individual. 

• 

ScStrYimony. — ScammoniuIi is a gum 
resin obtained from living root of Convol- 
vulm Scamnioniay grown in Syria and Asia Mftior. 
It oof^urf as flat, greenislij dr blackish cakes, 
soluble in alpohol and ether. Dose — 5-lOfgrs. 

. ScAMMONiiE Resina is obtained from the dried 
Toot by perflation with alcohol and precipitation 
with water. 3o$€ — 3*8 grs. Preparations — 1. 


Pilula Scammonii Compoaita. *Dose — 4-8 grs. 
2. Pjulvis Scammonii Compositus. Dose — 
10-2d grs. Both contain Jalap. Scaramony is 
a drastic, irritating, hydragogue cathartic, 
which causes a g<^d deal of griping. • It mmst 
not be used if any inflam matorjj condition of 
the bowel is present. It •has an anthelmintic 
action on both round-worms and ta^e-worms. 

Sc;a.phO-> — In compound words scapTm- 
(Gr. o-Kttc/jT;, a tub or small boat) means like a 
boat (projecting like the keel or hollowed out 
like the anterior) ; e.g. scaphocephaly (the 
malformation of ther skull on which a projecting 
ridge is produced by premature ossification of 
the sagittal suture). See "Mental Deficiency 
{Hydrocephalic Cases). 

SC£i|Q^Hoicl. — Boat-shaped ; %.g. the scaph- 
oid hone of the carpus and tarsus (the latter is 
also called navicular)^ the scaphoid fossa of 
the internal pterygoid plate of th'e sphenoid 
bone, and the scaphoid abdomen (a* sign of 
meningitis). . ^ 

Scapula.. See Fractures ^{Scapula)) 
Muscles, Diseases op {Idiopathic Muscular 
Atrophy^ Facio-Scapulo-Humera^ Type ) ; Osteo- 
malacia {Changes in Scapuln) \ SHOULDER, 
Diseases an^ Injuries of {Various Morbid 
States of Scapula). 

Scapulectomy. — Excisiop of the 
scapula. • 

Scapulodynia. — Pain, rheumatic or 
neuralgic, in the Icapula ; onBjdynia. See 
Rheumatism, Chronic. 

• 

Scarification. — The making of numer- 
ous small punctures in the skin or in an in- 
ternal organ {e.g. the cervix uteri or the tonsils)^ 

Scarlatina. ^ See Scarlet Fever. 

• 

Scarlatiniform Rash.— Askinerup 
tion resemrfling that of scarlet fever and met 
with in sepsis, after the use of^antidiphtheri^tic 
serum, gtc. • 

Scarlet Fever. 
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See also Brain, Inflammations {Acute Ence- 
phalitis, Etiology) ; Bronchi, Bronchitis {Acute, 
Etiology) ; Chorea*' {Etiology) ; Deafmutism 
{Acquired ) ; Dbngste {Synonyms, Diagnosis) ; 
Diphtheria {Diagnosis); Disinfecstion {Period 
of Quarantine),; EptesMiOLOGY {Seasonal Fluc- 
tuations) ; Gout {Simulation of Scarlet Fever) ; 
HjaiOGLOBiNURiA {In Fevers); Hip-Joint, Dis- 
eases op {Pyogenic Disefises in Scarlet Fever) ; 
Hyhropathy i^Acute Discerns) ; Infection {Pre- 


vention pf Infectious Disease, Rules of Quaran- 
* tinA) ; Joints, Diseases of (Pyofenic Diseases) ; 
Kidney, Surgical Affections of {Perineplpri' 
tis) : Leucocytosis {Causes) i Measles (Diag- 
nosis) ; Mental Deficiency {Acquired, Post-. 
Febrile); Meteorology {Seasonal Prevalence ^of 
Scarlet Fever) ; Miliaria {Symptom of Scarlet ' 
Fever) ; MilII {Pathological) f Nails, Affec- 
tions OF fill Acute Exan^emata) ; Nephritis; 
^Nerves, Multiple Peripheral Neuritis {Eti- 
ology) ; Nose, Diseases of Nasal Orifices and 
Sej^um {Perforation of Septum Nasi, Causes ) ; 
Nose, Post-Nasal Adenoid Growths {Scarlet 
Fever after Opei'ation on^Adenoids) ; Nose, Ac- 
ce^ory Sinuses, Inflammation of {Etiology ) ; 
PfliflCARDiUM, Diseases of {Pericaii*ditis, Eti- 
iogy) ; Pleura, Diseases of {Acute Pleurisy, 
Etiology) ; Pneumonia, Clinical {In Childhood, 

; .Pki^'ancy, Affections and Com- 
plications {Fevers) ; Puerperium, Pathology 
{SepticcBmia, Diagnosis) ; Pulse {Significance ) ; 
Purpura * {Symptomatic Variety, Infectious 
Fevers) ; STO^^CH and Duodenum, Diseases of 
{Infective Gastritis in Scarlet Fever ) ; Thera- 
peutics, Serum Therapy {Toxic Effects of Anti- 
diphtherittc Servin). 

I. Nomenclature. — Scarlet fever; scarlatina; 
febris rubra ; scarlatine ; Scharlachfieber. 

II. Definition. — A zymotic disease charac- 
terised by a hyperfemic exanthem of a puncti- 
form character, diffused more or less over the 
entire surface of the body, which appears ^ on 
the second day. It is preceded by an inflam- 
mation of the fauces, and followed by general 
desquamation. It is attended by fever and 
nervous symptoms ; and the joints, serous 
nfembranes, glands, kidneys, and the subcutan- 
eous areolar tissue are frequently involved. 
The entire disease is the exhibition of an 
infection of the organism by a specific bacillus, 
termed the streptococcus conglomeratus.^ « 

III. History. — Hirsch furnisher the first 
account of the disease as emahating from Sicily 
in 1543 ; while Ingrassias of Palermo described 
it in i556. In the beginning of the seventeenth 
century Sennert refers to scarlet fever as 
another form of measles. But i% was not until 
the sixth decade of the seventeenth century 
that Sydenham definitely established the dis- 
tinction between scarlet fever and measles. He 
was followed by Morton, who, at tHb close of 
the same century J again maintained the identity 
of the two diseases, with a differentiation only 

^ in respect of the chara^^ter of tlfe exanthem. 
Since that datfe scarlet fever has been regarded 
as a distinct disease. IJ;rom Western 'Europe, 
whdire it apparently originated, it has been 
. constantly existent in sporadic cases, becoming 
epid.emic from time to time, but. without any 
regular periodicity. By means of the personal 
intercourse which commerce involves the dis- 
ease has been conveyed to other countries, 
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mainly those of cool or cold climates just as 
in countries of variable climate, like Great* 
Britain, the cooling autumn favours its 
development. ^ 

IV. Geographical Range. — The origin and 

native ^habitat of scarlet fever are unknown; 
npr do we possess any knowledge of the period 
when it first became prevalent on*the continent 
of Europe, so intimi^ely was it coti^sed with 
iheasles. From Europe it has extended ovel^^ 
most parts of the world, and more freely, in 
later times, on account of the extension of 
commerce. It appeared in Iceland in 1§27, 
but not until 1847 in| Greenland. Its presence 
in Africa, and especially Egypt, has been^^ in- 
significant; and it is rarely found in Asia, 
except on the coast of Asia Minor. In India 
and China occasional sporadic cases only occur, 
and in J apan th« disease is unfiViown* It reached 
North America in 1735, but was absent from 
South America until 1829. Its final appearance 
in Austria and Polynesia occurred ifi 1848 ; in 
Ne^ Zealand in 1854. . 

V. Etiology. — (i.) Predisposi7ig Ca%se8. — 1. 
Age. — The ’greatest number of those affected, 
and those ^ho are attacked tj;ie mo%t severely, 
are children. During the first ^ear of life, 
however, tne liability to attack is a minimum ; 
during the fifth and sixth years it reaches a 
maximum ; and the susceptibility then decreases 
annually throughout life. 

2. Sex. — The female sex throughout life is 
th^ more liable to scarlet fever in the proportion 
of about eleven' to ten ; but a fatal termination 
is more probable in males. 

3. Season. — In this country scarlet fever is 
undoubtedly a seasonal disease ; its minimum 
of cases occurs in March and April ; the m«^i- 
mum in September and October, while its limit 
is attained in the last week of the latter month 
— in other words, its frequency begins to increase 
iu th^ first cool days following the summer. 
It should Jbhus be borne in mind that scarlet 
fever is mainly hn autumn, and not a spring 
disease. Moreover, the mortality, as well ’as 
the prevalence, is g^atest in the autumn, and 
least in spring, oin the other h*and, Dr Ballard 
found that the fatality, or case-mortality, was 
diminished during the third, or summer quarter ; 
increased during the first, or winter quarter; 
while in the* spring and summer quarters the 
rates of tnortality were equal. 

4. Locality exercises sdjne influence, as 
evidenced by the manner in which the disease 
frequently * spreads certain places, whil^ 
practically absent in others. I 

5. Idiosyncrasy. diseases exhibit so 
extensive a diversity in character. Sometimes 
the ailq^ent is so slight tbtt the patient experi- 
ences no sensation of illness, and during the 
entire period continues his ordinary mode of 
life; at other times its virulence is sufficient 
to cause a fatal termination within a few hours. 


Uncertainty also attends its power of infection, 
for .even in an epidemic (and, this feature is 
still imore manifdfet in families) some will fail 
to be affected, however closely exposiJd ; in 
others the attach will be so slight as to .be 
scarcely recognisabfe ; while the remainder may 
suffer so severely that, even when a fatal result 
does not rapidly ensue, few of •the internal 
organs will escape its ravages, although the 
sourcf} of infection may have been of t6e 
mildest character. That is to say, the most 
virulent poison may occasion the tnildest 
infection to another patient, and vice versa. 
Some families, too, are so susceptible to the 
poisoD that every member of the younger 
branch dies when attacked. And occasionally 
individuals are found who are apparently so 
influenced by the poison that thdj^ contract the 
disease in some form wdienever exposed to the 
disease, manifesting headache, sickness, malaise, 
and sore throat, though usually withput a rash ; - 
and persons so affected are able to give true 
scarlet fever to qthers in contact with them. 

6. Station in’ Life.-^There can be^o question 
that poverty, implying, as it does, deficient 
nutrition, inefficient nursing? and overcrowding^ 
in badly ventilated *rooms, tends not merely to 
produce an increased frequency of the disease, 
in consequence of the impossibility of isolation, 
but also to augment jts mortality and its 
fatality. • ^ 

(ii.) Exciting Causes, — 1. Contagion. — The 
essential cause of scarlet fever has long been 
suspected to be a m^iro-organisra^ which extends 
from case to case by direct infection ; and 
indirectly through the medjum of the attendants, 
or visitors, on the sick ; or by means of the 
fomites contained in the room, furniture, clothes 
and laundry, books, toys, letters, and photo- 
graphs. The bacillus is not only present in 
yie skin, but is probably contained in all the 
secretions. It is undoubtedly emitted in ex- 
pired air, In the nasal and pharyngeal secretions ; 
and the probability of its prescmce, as in typhoid 
fever, jn the^ urine and the alvine evacuations 
almost amounts to a certainty. , 

2. Distance of Transmission of Poison. — The 
distance of conveyance by aeriaJ^jconvection is 
qpt great, ^his is manifest from the fact that 
residents ii\ the immediate vicinity of a fever 
hospital dq not suffer in consequence as those 
do ^ho live in the neighbourhood of a small- 
*pox hospital. The disease, however, will spread 
in a ward or in a family rewdence ; though, on 
the other hand, personal contact may be the 
producing cause in such •instances. 

• 3. Mode of CommunicafHon. — In addition to 
personal contact, dispersion can also be effected 
through the medium of p5t anitnals, and insects 
such as flies. The disease is not, however, 
water-borne ; *but it can be contracted by visit- 
ing the dead. It miglit be conjectured, d priori^ 
that fresh milk would form an excellent channel 

t • 
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for the propagation of the germs, and \n IB70 
Dr. M. W. Taylor showed that the disease p«>uld 
be disseminated through milk* which, had become 
contaihinated by those who were either infected 
wi^ih scaadet fever or were in attendance on 
scarlet-fever patients. Since that date many 
epidemics have been graced to this source. In 
1882 Mr. W.‘H. Power and Dr. Klein proceeded 
a^step farther, and clearly proved that human 
scarlet fever may be caused by milk which* owed 
its infective property to a similar ailment in the 
cow itself. Thomas records oases, too, of persons 
who were inoculated successfully with the germs 
of scarlet fever, and were thus protected. We 
shall now discuss tha» nature of these germs. 

4. Bacteriology. — The recent researches of 
Dr. Mervyn Gordon have confirmed the views 
of Hallier an& Reiss in 1869, and ^ those of 
Jamieson and Edington in 1887, that the blood 
of scarlet-fever patients contains micrococci in 
abundance* These investigations also support 
Dr. Klein’s contention, based upon analyses 
made during the Hendon epidemic in 1885, that 
streptococcus scarlatinse, ^ though closely re- 
sembling streptococcus pyogenes, is a distinct 
^organism, and is •causally^ related to scarlet 
fever. As a respfit of his most recent investiga- 
tions into the bacteriology of scarlet fever. Dr. 
Gordon ’summarises the evidence as follows : — 

(1) The streptococcus scarlatinie, or con- 

glomeratuf, is^a special pathogenic micro-organ- 
ism distinct from strep toooccifs pyogenes on the 
one hand, and from bacillus diphtherise on the 
other. • ^ 4 

(2) It occurs constantly in the mucous secre- 
tion on the surface. of the tonsil or fauces in 
scarlatina, and may persist there, in some in- 
stances, for a period considerably remote from 
the origin of the attack. 

(3) It was not discovered on inflamed, but 
non-scarlatinal throats, though other virulent 
streptococci were found. 

(4) It may be present in the nasal discharges 

of scarlatina ; bpt it has not yet been detected 
in the aural discharge. ^ ^ 

(5) Jt can penetrate the system, and be ob- 

tained in pure culture from a serous effusion 
occurring complication in the course -of 

scarlet fever. ^ , 

(6) It may be present in the blood and tissues 
of the fatal cases of scarlet fever, an(i may not 
infrequently be obtained thence in pure culture^, 

(7) The characters of streptococcus scarlatina;, 
as isolated from th« tonsil of a mild biit typical 
case of scarlet fever, are apt to undergo modifi- 
cation, when, for example, a mouse dies from 
infection with it ; and a similar modification Fs 
found in the case of streptococcus obtained when 
a patient succumbs t(£ scarlatinal infection. In 
each instance the modification generally com- 
prises increase of virulence accompanied by 
diminution of those morpjhological and cultural 
characteristics that distinguish streptococcus 


scarlatinse from the streptococcus pyogenes, 

* though close examination shows ’that suflScient 
differences still survive to permit the differentia- 
tion of this streptococcus fpm streptococcus 
pyogenes. The conclusion is warranted that, 
streptococcus scarlatinse, or conglomergitus, is * 
the essential agemt of the disease termed scarlet 
fever. c 

These jeSearches are c^firmed by Baj inski 
^S<nd Sommerfeld, and to' a certain extent by 
Class. 

5^ Fomites. — In calculating the incubation 
period of scarlet fever, and in predicting its 
cessation, the action of fcjmites in renewing the 
dis#ise must be incessantly borne in mind. 
And' it is undoubtedly the fact thati it is the 
activity of these fomites, infected at the most 
infections period of the disease, which accounts 
also for manf ca^ where it has been assumed 
that the convalescent was still infectious, and 
constituted the cause. 

These fgfcts are sometimes forgotten in the 
case of “ return ” attacks of scarlet fever, and 
are omi/4ed in the views of those who assign 
long periods of incubation to the disease. 
March ison*cites Jlildebrand as catching scarlet 
fever from llis own cloak, which, aft^r exposure 
to its infection, had been locked up for eighteen 
months ; and adds that if he had put on his 
cloak at the end of one month, instead of 
eighteen, after visiting the patient who infected 
it, and had then been attacked, the case would 
have been quoted in proof of the possibility*. of 
the incubation period extending over four weeks. 

6. Independent Origin. — No known case exists 
of the disease arising de novo. It is always de- 
pendent upon a previous case. 

Symptomatology. — (i. ) Premonitory 
Symptoms. — Scarlet fever, even in its most 
classical form, is one of the most irregular of 
diseases. The most perplexing cases are those 
where the symptoms are too slight to Tender 
accurate diagnosis possible without^waiting for 
the course of events. But the position is not 
peculiar to medicine, that inadequate data mean 
8uspe»«ion of Judgment. ^ The most vigilant 
watching at every stage of the disease is essen- 
tial to valid decision. One of «jhe cases that 
caused me great trouble was that of a lad who 
never felt ill for an hour, weni) to school the 
whole time, and where the presence of the 
malady was only discovered by the fieeling of 
his hands. * 

1 There are usually, however, some symptoms 
of invasion even in slight^^cases, sucft as feeling 
‘tired, headacht, chilliness, aching limbs, and 
loss of appetite. In mor^ • decided cas^s there 
occuf, in addition, severe headache, thirst, 
vomiting, and sore throat'; while in very young 
children the onset may te ushered in with 
convulsions. Occasionally diarrhoea occurs at 
the commencement. After a few hours of 
malaise the sore throat, with difficulty in de- 
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glutition, becomes a marked sympton^. The 
type of the invasion indicates the nature of the 
supervening illness. In minor cases the coun- j 
tenance reveals nojhing at the beginning of the 
attack ; and in severe instances only the bright 
bye an^ sharp expression, incidental to the 
on^et of all diseases, attended with an increase 
in temperature. • • 

(ii.) predi^osition,^l!\ie predispogition to 
scarlet fever is not coiifirmed as in the case of*^ 
measles, chicken-pox, and whooping-cough, from 
which few children escape. In scarlet feyer 
many may never be ^ttacked, however freely 
exposed ; others may avoid it for years and 
then succumb. For instance, I lived for •^vo 
years in tins midst of the infection and escaped ; 
but a year afterwards I suffered without being 
able to trace the source. • 

In a community which ha^beeij, free from 
measles for some years the malady, once origi- 
nated, spreads rapidly, and few escape, notwith- , 
standing every precaution in isolation. The" 
action of scarlet fever is different, and even in 
a very susceptible community, if c^re be 
exercised, orle or two cases only may arise. 

. • Poverty ifnd exposure intensify the* virulence 
of the di^ase, and tend to •produce severe 
sequelsB ; while affluence, efficient nursing, and 
fresh air mitigate the severity and prevent 
sequelae in many instances. These conditions, 
however, have no effect on those who, in conse- 
quence of idiosyncrasy, are liable to speedy 
death from an attack. 

(iii.) Sensations of Illness . — In slight attacks 
no apparent illness is discoverable. But I have 
never seen a case with an intense eruption 
where the patient was not really, and also 
felt ill. This symptom is of importance in dis- 
tinguishing scarlet fever from what I have 
termed the “ Fourth disease,’^ when, however 
copious che eruption, no appearance or sensation 
of illn^gs may be preceptible. • 

(\\.)^remperatnre . — In the mildest type of 
this illness there* is practically no fever, the 
» thermometer rarely reaching 100* F. The 
average, and the severe type, similarly witji.the 
other symptoms oi onset, commences With a 
sudden rise, which continues increasing until 
the eruption has fully appeared on the third 
or fourth day, when, if the illness is of a favour- 
able type without complication, the temperature 
gradually falls. On the other hand, if the more 
severe type (scarlatina anginJJsa) is presented, 
or condplications are imminent, the fever con- 
tinues a longer period.^ •The evening tempera- 
ture in the benign type varies Irom 102** to ' 
104** F., or about two jjegrees higher than that 
of the morning, and by the end of the week*the 
normal temperature is * reached. But in the 
latter type the temperature gradually assiynes 
the suppurative form with a very high range 
in the evening and a very low one in the 
morning, exhibiting a variation of six or seven 


degrees. This continues until the second week, 
when, if s, favourable turn be , taken, the 
variations gradually diminish down to normal 
towards the end of the third week. If, however, 
an unfavourable course occurs from •prostiKi- 
tion or complications, the excessive temperature 
is maintained until deatl^ The temperaturei 
rises in some cases of scarlet fever to a higher 
point than in any other eruptive fever. The 
skin presents the sensation, too, of the mos\ 
pungent heat. 

The temperature in ordinary cases of llcarlet 
fever never increases in the usual ratio with the 
pulse ; that is to say, in scarlet fever there is 
always a markedly accelerstted pulse from the 
beginning, even where the temperature ascends 
only to 100* F. And a full rash in scarlet fever 
always implies a high temperatur«^ 

(v.) Piuse . — The typical characteristic pulse 
in every form of scarlet fever, quite from the 
commencement, is an accelerated oqe, out of 
all proportion to the customary ratio With the 
temperature, and^ presents considerable tension. 
This distinguishing feature in mild cat^es speedily 
terminates ; while in all instances of a severe 
type it remains. In the ulcerative form we 
find the suppurative pulse quick, soft, feeble, 
and attaining 160 to 180. In* the malignant 
type the adynamic pulse full, soft, iribgular, 
uncountable, and becoming gradually imper- 
ceptible as the acceieration proceeds. 

As convalescence is established flie pulse be- 
comes slow, in variation with the previous 
depressing effect of t|e scarlet-fever tpxin upon 
the heart muscle. * 

(vi.) Tongne. — If the illness has been of the 
perambulating variety no indications may be 
present on the* tongue, or, at all events, they 
may persist for so short a period — which 
appears to me to h% the true doctrine — as to 
b^ imperceptible to the medical observer, who 
may only see the case once, or at most twice, in 
the twentj^four hours. 

But in the ordinary, average, well-marked 
case the tongue is covered at an early stage 
with an extensive white coating of epithehum, 
through which the normal red papillae protrude, 
which, peeling off from the tip and edges, has 
enj;ireiy disappeared by the fouidili day, leav- 
ing a r£^v-lo5>king, red, fleshy, smooth, swollen 
condition, commonly termed the strawberry 
tongu^, and absolutely pathognomonic of scarlet 
fever. As the epithelium is re-formed the 
tongue assumes its normal appearance, though 
the papilhe, becoming oedematous, sometimes 
present a miliary aspect. K, however, the fever 
is ■high and delirium present, the tongue may 
grow dry and fissured, though still abnormally 
red, glazed, and bare of ^pithqlium. In the 
malignant variety death usually occurs before 
the tongue peefs ; and if death takes place prior 
to the appearance of tlj^e eruption, the diagnosis 
may involve grave difficulty. 



SCARLET FEVER 


0 


' {m\,y Throat, — 1. Xn the earliest stage of a}l 
sore throats t]ie mucous membrane appears ' 
smooth, dry, and glistening,* as if all secretion 
and the superticial layer of the mucous mem- 
brane had been scraped off and the surface 
polished. • 

I 2. In the \iext sjage of all cases of scarlet 
fever, even«in the mildest, there is a general 
uniform redness of the uvula, soft palate, the 
palatine arches, and the tonsils, — in faet, the 
appearance is that of an exanthem of the throat, 
exactly analogous to the exanthem of the skin, 
and precedes the exanthem of the skin by 
twenty-four hours. 

3. When the disease is more intense these 
parts present a velvet appearance from the 
cedema which the exanthem of the throat pro- 
duces. The*iBolour becomes a deeper red, and 
involves the whole of the fauces an(f the hard 
palate. Small elevations form, arising from 
swelling oj the papillse, which give the mucous 
membrane a granular appearance, 

4. In most cases the preceding condition is 
succeeded by swelling 6f the* tonsils, which 
gradually become covered with minute isolated 
white dots, occasioned, in consequence of the 
hypera3mia, by .an excess *of the normal secre- 
tion from the f?>llicles of the tonsils. 

5. This secretion may increase to such an 
extent ag not only tq appear at the orifices of 
the follicles, but also by coalescence to form a 
layer of^sedtetion covering the tonsils, and 
resembling an ulcerated surface. All the pre- 
ceding chjLiiges usually di|appear by the third 
or fourth dS,y, and the throat by degrees 
assumes its normal appearance by the end of 
a Aveek. 

6. But when the throat becomes more severely 

inflamed, as in scarlatina anginosa, the tonsils 
grow more swollen and ujeeration follows, to- 
gether with an excessive secretion of mucus of 
an acrid watery character, which includes tne 
whole of the mouth and the na^l mucous 
membrane, and causes soreness of the nose and 
the upper lip.* Sloughing and gangrene sub- 
sequently supervene. . * 

7. At other times abscesses of the tonsils 

occur, with so extensive a swelling of the uvjala 
and tonsils* that regurgitation . of fluid tal^es 
place through the nose. ^ 

8. At a later stage the regions of the parotid, 
of the submaxillary glands, and the wljyole of 
the connective tissue of the neck become enor- 
mously swollen, assuming a brawny character 
which may disperse in a few days, or terminate 
in abscesses or gangtene. 

(viii.) Gla7id8,-^t is an invariable law*- of 
nature that augmented action produces in- 
creased growth. ftVhere additional work is 
thrown upon glands they become either tempor- 
arily or permanently enlarged. In scarlet fever 
two sets of glands are involved owing to the 
anatomical lesions which affect them. 


1. In common with all eruptive fevers, the 

glands *in relation with the lymphatics of the 
skin, while performing their functions in pon- 
nection with the eruption of scarlet fever, 
become somewhat increased in size. Where 
the eruption is slight and transient the^ cannot 
be detected at ail ; but where it is copious tl^ey 
are readily perceptible, though they never attain 
the size,, hardness, and tenderness which they 
^exhibit in rubella. f 

2. The lymphatic glands of the throat and 
neck can be scarcely perceived during the first 
few days, although from the onset some fulness 
of the neck may be discerned ; but subsequently 
ai^enlargement will occur in proportion to the 
seA^rity of the faucial affection, ki all cases 
of .-carlatina anginosa, where the stress of the 
illness dis largely manifest in the throat, these 
glands suffqr frc^i a severe aejenitis frequently 
attended by suppuration, — the acuteness of the 
inflammation involving tlie connective tissue of 
the neck fti a brawny swelling, whence suppura- 
tion is also liable to arise, — the thin ichorous 
mattei^ burrowing in various directions, with 
the production of sloughing of the connective 
tissue and the, skin, and termin^fting fatahy . 
before the *closa of the second weel^. In some' 
instances venous haemorrhage from the involve- 
ment of a vein precedes death. 

(ix.) Eru'ption * — I have purposely hitherto 
withheld the description of this symptom, since, 
in the investigation of eruptive fevers, the 
“ rash is usually observed first, and a mental 
diagnosis is at once made, without a full in- 
vestigation of other e(pially important symptoms 
and the period of incubation. This entails a 
preconceived idea that can only betray the 
investigator into frequent mistakes, which would 
be avoided if a patient, painstaking investiga- 
tion of the Avhole of the symptoms were instituted 
prior to a definite conclusion. The mind must 
be biassed which s^es the eruption dir^. for 
it is an ingrained prepossession in .the medical 
mind, that a diffuse red fash, followed by 
desquamation, affords unmistaken evidence of . 
scarl§t fever. This notiop, however, is contrary 
to fact, as unfortunately the rash of the Fourth 
disease resembles so closely thaliof scarlet fever, 
that, in certain cases, and in certain stages, no 
medical man who simply studies the eruption 
can possibly perceive the distinckon. 

Another frequent source of error ifl diagnosis 
is the inference* that the slightness of • the 
illness precludes the suggestion of scarlet’ fever ; 
while its severity is asfiqpaed to be*^‘ an unfailing 
indication of I that disease. It is certain, on 
the contrary, that sotn^ of the mildfest cases 
of Serious illness I have witnessed have been 
scarlet fever ; and it is an established /act that 
the^e cases frequently become fatal in conse- 
quence of acute nephritis. I have also known 
the illness occasioned by the Fourth disease 
assume a somewhat severe type. 
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In the mildest type of scarlet fever the rash 
is scarcely visible, forming as* it does a mere 
diffuse scarlet blush, which is so evanescent in 
character, lasting^nly a few hours, as to have 
totally disappearea before the visit of the doctor. 

'■ It is^ usually stated that the eruption of 
scarlet Jever is shown first upon the neck, 
cheek, and uppe» arms, and thai it does not 
appear upon the facet But 1 can testify that 
the eruption does p^sent itself on the face,*J 
less raised in character, perhaps ; and from its 
appearance behind the ears, too, I have lij^tle 
doubt that it also ocC|Urs on the’ hairy scalp. 

1 should say that it commences on the scalp, 
extends to the face, neck, chest, and gradually 
downward® over the whole of the body. '^In 
further evidence of this statement, I would cite 
that the earliest desquamation is percep^iible on 
the tips of the ears and on the*prol^ium of the 
lips. Certainly the eruption is visible on the 
forehead and cheeks, while the circle round the 
mouth stands out white in contrast, and the 
former regions, in addition, sh§d a browny 
desquamation. 

The sore ’throat commences with the other 
. symptoms df invasion. The ejuptioh appears 
’twenty-foin; hours later, spreads rlipidly from 
above downwards, except on the palms of 
the hands and soles of the feet, and attains its 
maximum in three days, when desquamation 
begins in the same order of process. 

The aspect of the eruption from a distance 
is that of a diffuse, bright brick-red, assuming 
a darker dusky red when the eruption is intense. 
On close inspection, however, or with the aid 
of a magnifying-glass, it is seen to consist of 
aggregated red papules or pin-heads, with the 
intervening circles of skin of a normal colotlr 
in the first instance, transformed later into an 
^erythema which disappears earlier than the 
red papules. The paprllaj are more raised 
on^tliQ^uter surfaces of the limbs, where the 
skin is natqrally thickest, than elsewhere. It 
is the close aggrSgation of these papillee which 
gives the rash a uniform red appearance, th'e 
colour varying from pale red to a bricfe j'ed, 
and the depth of colour being usually in direct 
proportion to the intensity of the fever. The 
colour can be pressed out of the skin by the 
pressure of a fenger, and writing with the 
finger-nail on the skin depicts it in white lines. 
Haemorrhagic points appear sometimes in very 
intense eruptions, and evenf gangrene. The 
hypersemia of the papules may also sometimes 
entail a miflary eruptioM, appearing chiefly on J 
the hands and wrists, arising frond exudation of ^ 
serum within the papujes? When the skin begins 
to act, sudamina even may supervene. When 
the eruption attains* its height, oedema of the 
skin also occurs. * ^ 

At the termination of the eruption, which 
takes place in about a week, the skin assumes 
a yellowish appearance prior to desquamation. 


After death no eruption is visible, though, 
in ccuisequence of exudation in the rete Malpighii, 
the skill is found te be thickened. 

(x.) DesquaTJiaiion, — The hypereemic* con- 
dition of the skin, arising from the scaulet-fev^r 
eruption, entails an* excessive growth of newly 
formed epidermis, which, qn the subsidence o& 
the exanthem, exfoliates, and eonsequently 
varies in amount and extent according to the 
intens?ty of the eruption. In very thin skins, 
and in instances where the eruption has been 
very transient, the peeling would naturally 
be slight. In these cases I have rarely failed 
to find it on the tips of the ears and the pro- 
labium of the lips. If thu eruption has been 
severe, peeling commences early on those parts 
where the eruption first fades ; follows the 
fading immediately ; and spreads^ in the same 
order, over the whole of the body. If, however, 
the eruption has been very scanty, peeling may 
not be visible anywhere save on th^ palms of 
the hands and the soles of the feet, alid does 
not commence in those parts until late. 

The desquantation "Varies in duration accord- 
ing to the preceding eruption, and is usually 
complete within six or eighh weeks, except on 
the palms and soles, where *its cessation is 
frequently delayed for ten or * twelve weeks. 
The desquamation also varies in extent 'accord- 
ing to the consistence of tjie skin in the various 
regions of the body. AVhen closely observed 
it is found that desquamation begins around 
the raised points of the eruption, leaving a hole 
for the papilla in tljie centre. These circles 
coalesce, and the epidermis is shed, varying 
in character (according Jbo the antecedent 
eruption, and the region from which it is 
cast) from a fihe white powder to shreds and 
sheets of considerable size, and in the region of 
the fingers and toes the shedding sometimes 
o(‘(Curs in one piece like the finger of a glove. 
Partial peeling may take place a second time, 
and so prdlong its period. 

(xi.) Dif/estive By stem . — In ^addition to the 
vomiting the bowels become ear^ confined, ^nd 
diarrhoea also succeeds. 

(xii.) Nervous System . — In slight cases the 
nervous system is unaffected, but when the 
attack is severe the delirium, restlessness, and 
sleeplessness, are very marked, and indicate 
that the nervous system is profoundly involved 
by tfee toxin. Ushered in with convulsions, 
the convulsions may* recur, muscular tremors 
arise, and coma supervene wi^h hyperpyrexia. 

(xiii.) TJHnary System . — The urine during an 
early period of the illness ^presents a character 
similar to that attending anyacute fever, with a 
diminution er absence of chlorides. 

Apart from acute nepiSritis, . which will be 
discussed under the sequelae, albuminuria is 
not infrequent, and occurs occasionally in the 
first week ; usually, hqwever, it does not appear 
until the third week, and most commonly on or 
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about the ninefceenth day, disappearing iu a few 
days, or as the iever subsides. The persistence 
of albuminuria for month eft* six weeks oonsti- 
tutes’a very unfavouriible symptom. 

•(xiv.)« Respiratory System, — Where chest 
symptoms suddenly present themselves during 
ecarlet fever, it is n<^t the lung that suffers, but 
the serous ftiembranes of the pleura and the 
pericardium — except when acute nephritis 
occurs, in which case piumonary mdema iS to be 
expected, and is an ominous symptom. 

(xv.^ Generative System , — There is also, at 
times, a mucopurulent discharge from the vagina, 
which, during its continuance, maj^ be a source 
of infection, and should be watched for. 

VII. Varieties, — For convenience of descrip- 
tion, and without assigning any fixed lines of 
demarcation, Ve may distinguish these varieties, 
and divide them into the following classes : — 

(i.) Scarlatina Simplex , — The cases included 
here are ihose which are attended by slight 
sore thi*oat ; a characteristic eruption ; an in- 
crease of temperature, perhaps .reaching 102° F. ; 
and a quicikencd pulse, 8f 120* to 130. The 
fever reaches its height on the third or fourth 
day, and the entire illness is comprised within 
about a week, without complications. 

(ii.) Scarlatina Anginosa. — This#mo8tly affects 
young ‘children. It is attended by an ulcera- 
tion, comiuencing in tjie tonsils, which extends 
and destroys the neighberuring tissues, with 
symptoms of septica3mia. An intense eruption 
accompanies it, which becomes dusky, or even 
hfemorrhagic. The temperature attains 104° F. 
or upwards. *The pulse becomes very rapid, 
150 or 160, and irregular. 

These symptoms continue into the second 
week, attended with delirium, * insomnia, and 
anorexia. Unless improvement here supervenes 
the disease proceeds into ethe third week, ac- 
companied by diarrhoea, sweating, pulmonaiy 
symptoms, and death. 

(iii.) Scarlatina Maligna . — The ^verity of 
these cases resu|ts from the production by the 
toAn of acute poisoning in the blood, which is 
follovt;ed by death within twenty-four or forty- 
eight hours, before even local manifestations 
have had tiip^ to arise. The absence of symp- 
toms, together with the rapidly fatal result, 
may give rise to suspicion of the , action of an 
external poison. There may be no rash, no 
local affection of the fauces, but the int«nsest 
fever, 106° F. or up wards, with an uncountable 
pulse. Sometimeiii the nervous depression is so 
profound that the temperature is subnormal. 
In less severe cases ot an adynamic type the rash 
and throat are evident, and the patient m%y 
live for two or three days longer. • 

(iv.) Scarlatina s^ne Eruptione, — These are 
abortive attacks of scarlet fever characterised 
by their mildness and the complete absence of 
certain symptoms, such^ as the rash in some 
instances, and in others the throat signs. In 


scarlatina sine eruptione there is occasionally 
found a well-marked and extensive desquamation. 

(v.^ Scarlatina sine Anginosa . — In this fprm 
rheum? tism, kidney disea8e,^j,j;>arotitis, and in- 
filtration of the cervical connective tissue may 
even occur. 

(vi.) SurgicaU scarlet fever ensuing upon 
wounds, however caused, is generally of a- mild 
type. ^ ' 

* (vii.) Puerperal scarlei fever, arising immedi- 
ately before or after parturition, usually pre- 
sents a form which causes grave anxiety by 
reason of its fktality, witl? septicsemic symptoms. 
At anterior stages the pregnant woman is not 
m<^e affected by scarlet fever than persons 
geiferally. “ 

VIII. Stages.^ — (i.) The Period of Incubation. 
— If on© fact be more certain than another in 
medicine, it^is tbh limitation of the incubation 
period of scarlet fever to seven days. In cases 
where the term is stated to exceed this limit 
the accurifte source of infection has been mis- 
taken, or the cases belong to the class of disease 
which J have designated a ‘‘ Fourth disease, 
and which it is exceedingly difficult to differ- 
entiate frOm scaflet fever. ® . 

It is undSubtedly the fact that iq occasional' 
instances the period of incubation is less than 
twenty-four hours ; but the greatest number of 
patients exhibit the disease on the third day, 
many on the second or fourth, a few on the 
fifth, while its occurrence on the sixth is ex- 
tremely rare. It may be regarded, therefore, 
as final doctrine that the incubation period of 
scarlet fever never extends beyond a week, and 
rarely lasts so long. But in estimating the 
period of incubation it must be remembered 
that during a time when scarlet fever is prev- 
alent the common sore throats of colds, or 
cases of simple tonsillitis, occurring in those who 
have suffered from scaTlet fever, are capable of 
conveying scarlet fever to an indiwdiu^I \^o 
has not already been affected. If, the patient 
has been previously attacked l,hese sore throats 
aVe regarded as non-infectious, and the sufferers 
consequently are not isolated, as they should 
at onCe be, for three or foiw* days. The inter- 
pretation of these cases appear* to be this: — 
There are always a certain number of young 
people in every community wh% have tonsillitis 
several times in the course of Ijhe year; and 
even when they do not suffer front an acute 
attack, the tonsils" are chronically enlarged and 
full of accumulated secretion, in which the 
scarlet fever bacillus finds a suitalJle nidus for 
development while, accordingly, the sufferers 
are themselves protected, the bacilli arP able to 
terttlise and infect the unprotected. I believe 
that precisely the same* process takes ^ place in 
the causation of “ return cases of scarlet fever. 
Fre^ cases of infection are mixed with con* 
valescents whose throats, not yet restored to 
a normal condition, provide the congenial soil 
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for a new invasion *of active bacilli, and when 
these convalescents return home the natural 
result follows which defeats the force of isola- 
tion. When scariet fever is becoming prevalent 
I carefully isola^ every case of sore throat, 
however slight, and consequently an epidemic 
has*nevSt occurred. I endeavour, moreover, to 
preVent a recent (^se being placed*^ near a con- 
valescent, and thus I have never experienced a 
“return case,” altho\^h I have allowed boys 
to return to school or to their homes with 
impunity. It is further suggested by some 
authorities that some, sore throats, produced 
solely by exposure to^the infection of scarlet 
fever, are capable of 'inducing the disease ^n 
what are ^termed second attacks. It rnay^be 
so : I cannot assert the contrary. But I am 
quite sure of my previous interpretation^ know- 
ing well the faejs of those cases \yhich were 
affected with the oft-repeated tonsillitis, and 
wliich caused me trouble. 

, (ii.^ The I* eriod of Infection. — Of all zymotic 

diseases scarlet fever is the least, infectious in 
its early stage. Were it not for t1iis fortunate 
feature in its natural history it would probably 
spread as freely as measles or^ rose-gash. Its 
most infectious period is undoiibtedly diiring 
the height of the eruption, with a gradual 
diminution as the illness w^anes. At this stage 
its powerful capacity of infection is evidenced by 
the cases occasionally recorded where not only 
a moment’s exposure has sufficed to produce in- 
fection personally^ but even where a mother, 
after the briefest exposure, has, without being 
herself affected, conveyed infection to her child 
at a distance. In such cases I believe that 
the sick-room must have formed a hotbed of 
infection from the absence of a free supply cf 
fresh air. 

The question, however, of deepest concern is 
the duration of the infectien. One course only 
is sound and sure in our present state of know- 
ledge. *^n slight cases six weeks’ quarantine 
should be imperatis^e ; in all other cases freedom 
^ from infection should not be certified until ali 
desquamation, all discharges from the ,^yes, 
nose, mouth, throat, and abscesse*^ have ceased. 
It is questionabje whether the prolonged period 
of persistence of infection which is sometimes 
assigned is not j;eally due to fomites. 

Although I have expressed the only safe rule 
of action, am far from believing that the 
duration of infection is at all as extensive as 
that which is ascribed. I am of opinion, though 
demonstration is not available at present, that 
in an average case of scarlet fever^without com- 
plications, supplied throughout with abundant 
fresh air, free from cdntact with recent cases, 
and wit|i a thorough disinfection of person and 
clothes, £he infection 'does not endure for half 
the time we usually assign. I submit the pro- 
position, with clear conviction, that, where dis- 
infection has been complete, and no fomites are 


present, the prolonged peeling from the hands 
and ^eet is not infectious, , . 

When, however, ‘we consider the question of 
fomites we are struck by the tenacity of dnfec 
tion. Without doubt the disease is readily and 
frequently conveyed • by fomites, and thus all 
calculations become frusti^ated. ’ Disused in-' 
fected rooms, disused clothes fokied up in 
drawers, and long-forgotten toys have caused 
scarlet"" fever to start de novo months after the 
previous illness. 

With reference to the recrudescence of i^carlet 
fever, 1 am not quite clear that such a process 
occurs. Nor am I now certain that a relapse 
ever takes place. In fornupr years I thought 
otherwise ; but having of late years attended 
(and studied those of other observers) cases of 
scarlet fever preceded and followed by a distinct 
disease, cldsely resembling scarlet fever, which 
I have provisionally designated a “ Fourth 
disease,” I am seriously dubious of 'j^he recru- 
descence theory. 

(iii). The Period of Protection^ or Immunity 
from F'lirther .4 -’^Fortunately qne attack, 
as a rule, confers immunity for life. Where 
second attacks are recorded, I believe that 
usually they belong’ to the ^species of the 
“Fourth dise^ise.” There are certain rare in- 
dividuals, however, who are so susceptible to 
the influence of the poison ^that they will exhibit 
some of the symptoms in every conceivable 
anomalous form whenever they conle iri contact 
with the disease. I had one patient who was 
thus afflicted. Similar instances are, found in 
smallpox. A patient of mine had been inocu- 
lated for smallpox ; had suffered from confluent 
smallpox ; had been subsequently vaccinated ; 
and yet eventually died of smallpox poisoning 
at the age of seventy-five, without eruption, 
caught from one of Ifis parishioners with whom 
he sat reading. On the twelfth day acute fever 
showed itself, with severe backache ; and on 
the ninth day of a severe illness, attended with 
delirium, he died. Such instances, however, 
are so rare as to be unique. ^ 

IX. CoMi^LidATiONS. — The complications of 
scarlet fever are numerous and various, and 
ev^n when not fatal they frequently entail 
permanent damage upon organs, or lifelong 
ill-healths No period of the disease is free 
from complications. At one time they arise 
suddenly, at another their advent is too in- 
sidious to attract notice. 

(i.) General Diseases. — Rhe^^atism forms one 
of the earliest and most frequent complications. 
It affects chiefly the smaller joints, such as 
th« fingers, hands, and wrif^ts ; suppuration is 
sometimes p^soduced in the joints. Its appear- 
ance usually occurs during the first week, and 
elder children and adults rather than young 
children are affected. 

(ii.) Diseases of the Hervous System. — -'Scarlet 
fever is frequently complicated with severe 
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central and spinal symptoms, which may arise 
from hypersemia, or blood-poisoning, or m#nin- 
gitis.. ^ ; 

(iii.^ Diseases of the Digestive By stem. — I . 
Uiceratwe Stomatitis. — In all descriptions of 
scarlet fever, when compliJations appear, their 
tendency is to assiiiiie ulcerative and pustular 
forms. Aftftr an attack of the mildest type of 
scarlet fever I have seen ulcerative stomatitis 
supervene. From the condition of the 'throat 
in scarlatina anginosa the inflammation spreads 
to the^mouth ; the gums become spongy, bleed 
easily, and ulcerate. In severe cases the in- 
flammation proceeds to I^oma, with all its 
attendant symptoms of salivation, sloughing, 
and the shedding of the teeth ; and confines 
itself to young children entirely. From the 
resulting exhaustion, and the pain in taking 
food, sufficient nourishment is impracticable, 
and great debility thus ensues. 

2. Liver. — Changes in the condition of the 
liver afe also present, consisting of an albu- 
minoid infiltration of its secjreting cells, pro- 
duced simply by the severity bf the fever. 

3. The intestinal mucous membrane be- 
comes intensely congested, and occasions severe 
diarrhoea. 

(iv.) Diseases of the Circulatory System . — 
PericaMitis and endocarditis are occasionally 
present, •with or without rheumatism ; and 
those changes in the cardiac muscle where the 
fibres assume a granular capacity, which form 
the usual result of high fever. Thrombosis is 
not -unusual, and results frpm septicjemia. The 
blood is of a dark colour, watery in character, 
with an excess of w];^ite corpuscles. 

(v.) Diseases of the Respiratory System . — 
Bronchial catarrh and pneumonia are not un- 
commonly found on search, especially in cold 
weather. G^ldema of the larynx, and^ acute 
pulmonary oedema, when the kidneys are in- 
volved, are especially to be dreaded. 

(iv.) Diseases of Serous and Synbvial Mem- 
hranes. — Effusi(ji into the pericardium, pleura, 
anfl joints is very liable to ocepr. It super- 
vene^ insidiously, and tends to“ terminate in 
suppuration. 

(vii.) Diii^(is€s of the Urinary System.~-->\. 
Albuminuria. — As shown in a daily examination 
of the urine in each case, simple .albitminuria, 
usually without casts, may commence as a mere 
trace during the first few^ days, and gei?orally 
speaking implies little ithportance — in fact it 
frequently meansvcmproper feeding in the early 
stage of scarlet fever, or unwise exposure. 

But it most frequently arises in the same 
character during the third week— about l^e 
nineteenth day — and, unless very* marked in 
quantity, gradually disappears as convalescence 
proceeds. In some instances it is not mani- 
fested until the patient leaves tis bed. Most 
generally it occurs whqn constipation exists, 
and, where it persists, a prolong^ period in 


bed must be required before its final disappear- 
ance. 

2. Acute nephritis is usually occasioned by 
the toxic eflect of the scajlet-feyer poison, 
though sometimes it is pTdduced by chill. 
Its onset is sudden, and is accompanied by 
headache, vomit^’ng, rigors, acute fevef,' droWsi- 
ness, diminkhed secretion erf urine, frequent 
micturit^n in small quantities, haematuria, and 
^'casts. After a day or »wo the skin becomes 
' dry, anasarca appears, and the temperature 
varies. Increased arterial tension is found, 
with a quick pulse. Mahomed described a 
pre-albumin uric tension^ of the arteries. As 
th^ ha 3 maturia lessens aM the symptoms abate, 
and the flow of urine increases. c 

"^here is another type of case with similar 
commeii cement, but with less marked symptoms, 
and withoqt hsrfnaturia. This type usually 
supervenes towards the end of the third week. 
It occurs as frequently, if indeed not more 
frequently, in mild as in severe attacks, in 
consequence qf the former receiving insufficient' 
care. ^ It either terminates in recovery, or 
leaves permanently damaged kidneys, or ends 
in death* from^ urmmia or acute# pulmonaxy ^ 
oedema. * • 

(viii.) Diseases of the Organs of fecial Sense. 
— 1. The Ear. — Unless there be a family pre- 
disposition to otitis — which, in my experience, 
is very frequent even in those in affluent cir- 
cumstances, and very disastrous in its conse- 
quences — its occurrence is usually manifested 
in severe cases only. It generally presents 
itself during the first five years of life, decreases 
in each subsequent year, and forms the most 
frequent complication of scarlet fever. Otitis, 
ift these instances, is commonly an extension 
of the faucial inflammation ; varies from a 
simple earache to an acute otitis media, and 
may be followed by mastoid abscess, and even 
meningitis. Subsidence may take pl^ce within 
a few days or weeks; or its duration "^may be 
extended for months or even Jears. 

* 2. The eye is rarely involved, and then only 
with fa slight conjunctivitis in the early stage. 
But in the deficate and cac|iectic the eyes may 
be* seriously implicated during |he suppurative 
period in a general ophthalmia, with comeitis, 
where the home surroundings ^re those of des- 
titution and overcrowding ; and* with retinitis 
when the kidneys are involved. 

(ix.) Diseases Of the Lymphatic Glands.— In 
addition to the state of the glands previously 
described as occurring^during tl^ height of 
* scarlet fever, luppuration of the cervical glands 
may ensue during conv;alescence. 

(i.) Diseases of the Supporting Tissues.— \. 
Cellular Tissue. — Inflammation of the greater 
part^ of the areolar tissue d! the neck and parotid 
region may occur, tending to supphration which 
may burrow in all directions, and produce for- 
midable abscesses, or sloughing of tissues. 
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2* Boms . — Periostitis and necrosis may arise 
at a later stage of the disease. , 

(xi.) Diseases of the Integumentary System . — 
An Infinite varie^ of affections of this system 
may be producea|^anging from herpes labialis 
to severe boils. The most frequent is eczema, 
which plainly occurs at those orifices from which 
acM or '^ustul^ discharges have flowed — 
round, for exanffjle, tl^e ears, nose, a«K^ mouth. 
The inflamed oozing e/izema is apt to become* 
pustular, and to extena from these centres. 

(xii.) Ancemia and a protracted period of 
general debility and ailing are often the sequ^se 
of a slight attack in the delicate, or of a severe 
attack in the strong, aWd require attention jpr 
months 01 ^ years before the usual health# is 
recovered. 

X. Rei^tion TO OTHER Diseases. — ( i.) Measles. 

— It has been stated by som^ medjcal writers 
that scarlet-fever epidemics tend to follow out- 
breaks of measles ; but this view, after a 
, lengthened and carefully analysed experience, 

I am unable to endorse. The relation, however, 
which has been observed between scarle^ fever 
and measles is completely explicable where 
rqbella and jihe Fourth disease are substituted. 
'These forms of disease are so Sreqtiently con- 
current or cbnsecutive that their confusion with 
measles and scarlet fever, or with rubella and 
scarlet fever, is both prevalent and facile. 

(li.) Diphtheria . — Although diphtheria may 
occur at any stage. of scarlet fever, its prominent 
period of appearance is that of convalescence. 

It may follow the mildest as well as the severest 
form of scarlet fever, and seems to be inciden- 
tal to cases treated in hospital, where it ap- 
parently clings to certain hospitals and certain 
wards. When it occurs it usually arises m 
groups of cases in the various wards which 
possess no intercommunication. Dr. Caiger, 
whose special experience has been most exten- 
sive^ says ig— “ Such outbreaks ^have not infre- j 
quehtlj^ "arisen in seasons characterised by a 
high degree* of atmospheric humidity, depen- 
^ dent upon previous rainfall and consequent 
dampness of soil. The incidence of the di|e 0 .se 
is for the most part greatest in wai^s surrounded 
with grass, or ^ther vegetation growing in “a 
clay soil ; indeed, the moisture-retaining char- 
acter of the actu^ surface would seem to be of 
greater importance than the subsoil drainage, 
whether natural or artificial.’’ He furnishes 
the jmortality in cases of diphtheria following 
scarlet • fever as 58-3 per cent; and this high 
percentage is^due to the special tendency of the 
disease to affect the respiratory passages. 

Scarlatina from diphtheria may at any time 
arise ; but this course is farer than the reverse (ftie. 

' XI. Dja^nosis. — F rom preceding discus- 

sion it will be readify unxiorstood that this 
disease preseflts the most serious difficulty in 
In its mildness or in its infinite 
va^ries inany days may elapse before a definite 


judgment can be formed ; and at* times, indeed, 
the certainty of diagnosis may. appear to be 
impracticable, unless another case arises from 
it with an accurate period of incubatioil and 
well-marked symptoms. Even in typical in- 
stances I have myse*)f long felt doubtful until 
some days have elapsed^ and characteristic* 
symptoms have appeared in their natural course. 

In face of these difficulties, and in regard tg 
the serious consequences which may ensue from 
erroneous diagnosis, I would suggest that the 
only sound rule is that of the game of wfcst, — 

“ When in doubt play trumps ” ! and hence I 
propound the maxim that the existence of doubt 
should liuply the presence of scarlet fever, on 
the ground that, if the assumption prove in- 
correct, less harm will usually have been pro- 
duced by reason of the scrupulmis care that 
will thus *have been exercised. This course, 
however, is not always justified ; for a medical 
friend not long since informed me th^ twenty- 
eight patients had been sent to a scarlet fever 
hospital in one year, the whole of whom proved 
to be free fronf that •disease. I have also a 
series of cases in my hands, recorded by a most 
accurate observer, but I am* unable to make 
use of them now, *beyond saying that six 
patients were admitted into a fever hospital as 
scarlet fever who were proved to be suffering 
from the Fourth diseasQ, and subsequently 
caught scarlet fever when in hospital ^ and six 
other patients weije admitted suffering from 
scarlet fever, who caught the Fourth disease 
wdiile in hospital fron^ some of the previous set. 

In presence of such grave mistakes a serious 
burden of responsibility i^ involved in the 
accurate diagnosis of these cases of illness, but 
still more so on* one who presumes to instruct 
others in their elucidation. 

In now considering* the question of diagnosis, 

I ij^ould urge, in limine., that the physician who 
bases his diagnosis primarily upon the “ rash ” 
is hopelessly lost in confusion. I even venture 
to make the wider statement, t^t a physician 
who con^mence^ his investigation of these exan- 
themata by observing the rash chiefly, is 
involved in the same confusion, since, in the 
interpretation of the remaining syQiptoms, he 
wilj become so Jiiassed by his foregone conclusion 
that no Aear judgment will be practicable. 

In a typical case of scarlet fever diagnosis is 
comparatively easy, and for the purpose of re- 
freshing the memory \ will briefly enumerate 
the symptoms, A sudden onsiPt of acute symp- 
toms, with headache and vomiting, accompanied 
*by a marked sore throat,* attended by high 
fev^r and an exceedingly • quickened pulse, 
followed in twenty-four hours by a minutely 
punctate eruption, which a^ids the circumoral 
region, and spreads from above downwards until 
the entire body is uniformly covered. The 
tongue peels on the %irth day of the illness, 
which is followed by a general desquamation of 
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the skin fronv above downwards, commencing 
on the face,.lip^, and ears. With this ser|es of 
symptoms before h‘ n even# the comparatively 
inexperienced can find no difficulty in diagnosL. 

• The #disease8 with which scarlet fever is 
mostly confounded must ndw be considered : — 

• (i.) Acute V.^onsill^tis . — In the early stage of 

this disease^ and when scarlet fever is prevail- 
ing, accurate diagnosis is well-nigh impossible, 
5nd therefore quarantine is imperative* The 
disease, however, rarely commences suddenly 
with fomiting ; the eruption, when present, is 
merely an erythema, and not a punctate erup- 
tion. At first the tonsillitis is unilateral. 
The tongue, though coated, does not peel, and 
the skin does not desquamate. 

(ii.) Erythema , — At an early period, when 
diagnosis is of most importance with a view to 
isolation, the rash in these cases is •limited to 
the neck and a portion of the trunk ; it does 
not appeal' on the extremities, and it spreads in 
a very hregular manner. 

(iii.) 27ie Fowrih Disease. — Provisionally 
merely nimihered, until distinguishing name 
is attached to it. 

Definition . — A ^.ymotic disease characterised 
by an exanthem, scarlatitiiform in character, 
which is usually the first noticei\ble symptom. 
It is a diffuse, not patchy, rosy-red eruption 
from the.onset, and, Ijowever intense the erup- 
tion may be, the sensation ^f heat to the touch 
is usuallj' slight. It is generally followed by 
desquamation, which bears, however, no relation 
to the intensity of the eruption. 

It is mo^ly preceded by no symptoms, 
though whore the attack is sharp there may be 
some headache, droVsiness, and tiredness for a 
few hours before the eruption is manifest, its 
Reason is mainly the spring. The incubation 
period is prolonged even to three weeks. Its dura- 
tion of infection is about a fortnight. The straw- 
berry tongue is never present. It affords no p?o- 
tection against measles, scarlet fever, «r rose-rash. 

History . — It was not until towards the close 
of* the seventeenth century that scarlet fever 
ceased to be confounded with nfea^les,* and at 
the close of the nineteenth century rose-rash 
(rubella) was^ still confused with measles ^d 


scarlet fever. At the opening of the twentieth 
centur5", anothej disease has been distinguished, 
isolated, and classified, which, while greatly re- 
sembling measles, rose-rash, ai^d scarlet fevdr in 
many characteristics, is quite^stinct from them 
all, and an attack of any one of these diseases 
does not protect^ from an attack of the '(^her. . 

Etiology . is knojjrn at present* to 
speak of the age and sex incidence. But the 

• various epidemics I have seen occurred .in 

* December, February, March, April, and one 

single case in June. It is an infectious disease 
wlfich, like searlet fever, occurs in smaller epi- 
demics than measles or*rose-rash, probably on 
account of its being, aga^ like scarlet fever, less 
ini^ctious at the outset. ^ 

a'*’ tmptomatology . — See pages 40-44, where 
its distinguishing characters are set out side by 
side with those of scarlet fever and rose-rash. 
Also the original article may be consulted in 
the Lancet of July 14, 1900, “On the Cpn- 
fusion of Two different Diseases under the name 
of Rubella (Rose-rash),'’ and a paper by the 
medical officer of health for Southport, “ On 
the Fourth Disease,” and published in the 
Journal State Medicine. • ^ 

To sum up t^e leading characteristics which ’ 
show that this disease is distinct fi^rn measles, 
rose-rash, and scarlet fever, I will formulate 
them as follows : — 

1. That although the resemblance of the 
Fourth disease is so close to scarlet fever in many 
of its features, it cannot possess any affinity with 
that disease, inasmuch as both diseases occurred 
concurrently in the same epidemic. 

2. That some of the sufferers had both 
diseases in the same epidemic, one patient 
halving scarlet fever followed by the Fourth 
disease, and several having Fourth disease fol- 
lowed by scarlet fever. 

3. That, although, the Fourth disease has 
been confused with rose-rash, and regarded as a 
mere variety of rose-rash, this conclusmn is^ fal- 
lacious, since nearly one-half 4bhe c^ses in one of 
my epidemics had already had rose-rash within 
a year or two, which, according to Cullen's ' 
established law, is incredible. 

^iv.) Rubella . — Vide^. lb. ^ 


THE DISTINGUISHING^CHABACTERISTICS BETWEEN RUBELLA (ROSE-RASH), 
THE “FOURTH DISEASE,” AND SCARLET FEVER. ^ 


Rubella (Ruse-Kaab). • 

T^e “FJhrth Disease.” 

^ Scarlet Fever, 

1 . Premonitory Symptoms. — In 
many instances nonee; no head- 
ache ; no vomiting ; no catarrh ; 
no cough ; but n*6quently sore 
throat. If the attack be severe, 
some malaise, ajtiorexij^ and drow- 
siness will exist. 

t 

1. Premonitory Symptoms. — In 
many cases non#, even with a 
copious eruption ; neither headache,* 
nor vomiting nor catarrh, nor 
cough, but frequently %light sore j 
throat. If the attack, however, be 
severe, there may be pronounced 
^malaise for some hours, fvith head- 
ache, anorexia, drowsiness, chilliness, 
and even considerable backache. 

1. Premonitory Symptoms. — If the 
attack T3e-*slight the patient merely 
feels^ tired, and usually complains of 
some omoqpt of sore throat, head* 
ache, and chillines.s. There may, 
however, .be considerable malaise, 
with a genuine sense of illness, ac- 
companied by some vomiting. 
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Characteristics between Rubella, the “ Fourth Disease,” and Scarlet Fever — continued. 

* • . • * 


« 

Rubella (Rose-Rash). 

The “ Fourth Disease.*’ 

% 

.Searlet Fever. 

'i 


1 ,*,^ 






2. Sensations of Illness. — Even 
with a /ull eruption as intense as 
in* measles the patient usually 
states that he do^ not feel ill, 
although there may be other indi- 
cations to the contrary, * 

i 

3. The Temperature. — This 

varies from normal to 103® or 
104® F. • 


4. The ^ulse. — This is normal 
or slightly increased in frequency, 
but fdways bearing a ratio to the 
temperature. \ 


h: The Tongue. — This is clean 
or slightly furred, and never coated 
with a thick white fur, which peels 
on the fourth day. 


6. The Throat. — The fauces look 
dry, with a dark, motley, red hue. 


7. The Glands. — The lymphatic 
glands throughout the body are 
enlarged, tender, and hard„ like 
peas, notably the posterior cervi- 
calj tkp :^i!lary, and the inguinal. 


8. The eruption is usually the 
first noticeable symptom. Its ap- 
earance is that cfr minute rosy red 
ots, not patches. It shows itself 
first behind the ^rs and on the 
scalp and face, ^especially on the 
oral circle * from these situations 
it extends to the neck and the^ 
chest, and ultimately covers thei 
entire body. The minute dots be- 
come larger aid gradually coalesce, 
forming patches of the bavs wing 
pattern, which so extend and alter 
in colour as to be indistinguishable 
from measles. In other cases the 
spots beiwme so diffused that the 
rash, in'* patches, resembles the 
eruption of scarlet fever ; but never, 
ill this disease, is this appearance 
nianifest from the commencement. 


2. SensatioTts of Illness. — Where 
the eruption is slight there is no 
illness of any kind, and where the 
emption is copious the feeling of ill- 
nes9*is sometimes scarcely apparent, 
althou^ I have seen boys really ill 
from this disease.* 

3. The Temperature. — This varies 
fi;om 98 ’4® tot 103® or 104® F. ; but 
even with a very extensive rash the 
temperature is not necessarily high. 

• 

4. The TuWe. — In slight cases the 
pulse is normal, and where the case 
is a well-marked one its rate is 
quickenea, while still bearing a ratio 
to che temperature ; that is to say, 
where the jmlse is accelerated the 
temperature is raised in a propor- 
tionate degree. 

5. The Tongue. — The tongue is 
cfean or slightly furred, and never 
coated with a thick white fur, which 
peels on the fourth day, leaving the 

I tongu? raw. 


6. The Throat. — The fauces are 
usually swollen and reddish, assum- 
ing a velvet appearance, but this 
condition bears little relation to the 
extent of the rash. 


7. The Glands. — The lymphatic 
glands universally are enlarged, hard, 
and tender, and feel lik^eas, though 
less manifest than iff rose-rash. 

< Those mainly affected are the pos- 
terior cervical, the axillary, and the 
inguinal. 

• * 

* 8. The eruption is usually the first 
noticeable symptom, and will cover 
the whole body with a considerable 
diffuse rash in a very fewihours. The 
hue is a bright rosy red, ana the. 
eruption is raised somewhat from the 
surface of the skin. The sensatiob 
of heat of the skin t* th# touch, 
even where the rash is very full, is 
much slighter than in scarlet fever. 


2. Sensations of Illness. — In slight 

cases there is ho apfjarent illness, 
but I have n#rer seen a case with a 
severe eraption where •the patient 
was not really, and also sensibly, 
very ill. • 

3. The Temperature. — This Varies 
from 99® to 106® F., but is never 
increased in the usual ratio to the 

ulse. A full rash always means a 
igh temperatui-e. 

4. The Pulse. — Even in slight 
cases the pulse is accelerated, and 
in severe cases very greatly quick- 
ened, and always out of all propor- 
tion to the height of the fever ; that 
is to say, even with a temperature 
only just above normal F. ) the 
pulse will be very rapid (120)* 

6. The Tongue. — If the case be 
alight tHere may be no early signs, 
though the tongue peels on the 
fourth day. But in a well-marked 
case the tongue fs early coated with 
a thick white fur ^’^Jiich, peeling off 
, from the tip and edges on the 
fourth day, gradually leaves & raw, 
red tongue, commonly termed the 
“strawberry” tongue. 

• 

6. The Throat. — The afpearance 
of IJlie fauces may vary from the 
most insignificant afiection to an 
intense^ dusky redness, with marked 
swelling, showing sometimes white 
spots of inspissated secretion ; and 
the severity the throat affection 
bears usually a distinct relation to 
the skin eruption. 

7. The Glands. — The lymphatic 
glands# of the throat and neck can 
scarcely be detected during the first 
few days ; but subsequently they 
may be enlarged in proportion to 
the severity of the faucial affection. 
This, however, creajps no difficulty, 
as the axillary and inguinal glandfe 

•are not so involved as in rose-rash. 

• 

8. The eruption is diffuse, dusky 
red, papular in character, and origin- 
ates behind the ears. ‘If presente a 

• goose-flesh appearance. It does not 
occur in isolated dots at any stage ; 
nor in patches which are raised and 
have well-defined margins. It ap- 
pears eaiily about the clavicles and 
on the chest and the covered parts 
of the body. Tb^rash is rarely so 
full at an early period as in the 
“Fourth diseJbe,” and the skin is 
markedly burning to the touch. 
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Characteristics between Rubella, the “Fourth Disease,” and Scarlet Fever — continued. 


Rubella (Rose-^sh). 


9. Desqicaincution. — There laay, 
perhaps, be « little branny des- 
quamation, but frequently none 
occurs, and*certainly the pin-hole 
description is not found. 


Tifc * ‘’fourth Dlaeast.” 


10. The Kidmvs. — They are 
rarely affected, ana then only with 
a trace of albumin. 


1 1 , fhe Eyes, — The bonjuncti vae 
are pinfe-rec^and suffused. * 

• 

12. Its season is spring and 
summer. 

• a * 

13 The m^ubation period is 
usually 18 days, bu^with a range 
of from 9 to 21 days. 


14. The Course of IllncssT — The 
symptoms, however severe, dis- 
appear in a few days, leaving com- 
paratively little feeling of illness ; 
where the eruption is slight there 
^ay be no illni'iS whatever. 

16. The Period of Infection. — I 
do not know any illness which 
is more infectious in its earlier 
stage, eveh ‘before any symptoms 
are manifest. It hence results 
that schools suffer to so great an 
extent from the disease when once 
it has found entrance. The infec- 
tion is diminished at a lat^r stage. 


Scarlet Fever. 

^ 


9. DesqwLUMtion. — The desqua- 
mation may be slight, or as com- 
plete as possible, even extending to 
a general peeling of the hands ai>d 
feet. lint the desquamation bears 
no relation to the#inteiisity bf the 
eruption, for it often happens that 
a very full erux>tioii may be followed 
by little or no desquamation, and 
that which does occur clisaxipears in 
a week or two. On the other hand, 
a full eruiffion may be attended by 
a general peeling as ibee as in the 
worst cases of scailef fever, but 
mostly in small scab rather than 
ill flakes or sheets. A slight rash is 
usually accompanied by little or no 
desquamation. But I have ne^^er 
seen a case of scarlet fever with a full 
eruption where the desquamation 
did not occur eventually in sheets, 
the process lasting many weeks. If 
a series of cases be observed, thes# 
abnormalities will be very a^ijiaient. 

10. The Kidneys — Thes% are 
rarely affected. Where they are 
involved the condition is probably 
-that only of the albuminuria of 
adolescents. 

11. Th£ Eyes, — The conjunct! vje 
are pink and suffused. 

12. Its season is spring and 
summer. 

13. The inenhation period has a 
jirobahle range of from 9 to 21 days. 


14. The Course of Illness. — The 
symx)toms, however severe, disapx>ear 
in a few days, leaving comparatively 
litlde feeling of illness. 


‘15. The Period of Inflation. — In- 
fection is not very probable in thS 
earliest stages. At a later period, 
even while desquamation is taking 
place^ the possibility of infection 
nnly continues for 2 or 3 weeks, 
provided the usual ju'ccautions have 
bfeen carefully adopted. 


9. Desquamation. — The desqua- ‘ 
raation always bears a ra^iq to |he 
extent of the eruption. A copiqus 
eruption signifioe a free desquama- 
tion, while a scanty eruj)tion is 
followed a sparse peeling, which, 
however, tfoes not cease for many 
weeks. It commences invariably by 
a peeling of the tongue on the fourth 
day, which extends to the lips and 
is followed by x^eeliug of the face and 
behind tlm ears; one of the easiest 
places in ‘which to detect the des- 
quamation early is th:i ear. The 
desquamation occurs in pieces or 
shreds rather than scales, and is 
v#ry xjrofuse about the hands and 
feet, lasting foi^i many weeks. At 
the commencement of the peeling 
circles of desquamation are formed 
around the raised papilhe, though I ! 
have once seen this condition in the | 
“ Fourth disease” where the peeling | 
was excessive | 

• I 

10. The ATkMtfys. Albuminuria 
•is very frequent. The liability Co ■ 
*acuto ne{)hntis is very decided unless 
the treatment be appropriate. 


1 1 . The Eyes. — N orni al. 


12. Its season is autumn and 
winter. 

13. The incubation period is i 
usually from 2 to 3 days, but with 
a range from a few hours to 7 days ; 
it very rarely extends over the fifth 
day. 


I .. 


16. Protedion, — The attack 
affords no protection against^’ 
measles, the “Fourth disease,” or 
acarlet fever. t 


16. Protection. — The attack affords 
no protection against sonrlet fever or 
rose-rash. 


14. The Coarse of Illness. — The 
illness gradually subsides in from 
4 to 7 days. Desquayiation com- 
mences as erux)tion fades, • aCfTd Con- 
tinues for 6 or^ weelfls or more, and 
lasts longest on the hands and feet. 

15. Thf^ Period of Infection . — 
This disease^ is the least infectious 
of any illne.ss during its early stage. 
It therefore alloiro time for quaran- 
tine and isolation, and thus can he 
controlled, so tlijpt an epidemic may 
be x>revented mora readily than in 
any other infectious il^ess. After ' 
the first 48 hours the infection is 
very powerful, but I am not’pre- 
jiared to pronounce upon iia dura- 
tion. JJntil this caif be ascertained 
the only"* safe rule is the assumption 
that it may last as long as .desquama- 
tion itlel^ ’although I am quite clear 
that this is inaccurate. 

16. Prelection. — An attack affords 
no iirotection against the “Fourth 
disease” or rose-rash. 
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Characteristics between Rubella, the “ Fourth Disease,” and Scarlet Fever — continued. 

^ Rubella (Hose-Rash). | The “Fourth Disease.’’* | Scarlet Fever. 


* 17. Tfie Duration of Infective' 
From 10 to 14 days where 
efficient ai^nfection is in force. 


18. Scquelcc . — Practically none. 


1 9 . Termimation. — Usually com- 
plete recovery in a fortnight. 


17. Tlut Duration of Infectiveness. 
— From 10 to 14 or even 21 days 
•where efficient disinfection is carried 
o\xt.\ 


18. Practically none, 
bul? I have seen the submaxillary 
glands enlarged. 

19. Terminclt.imi . — Usually com- 
plete recovery in a fortnight. 


17. The Duration of Infectiveness. 
—From 6 to 8 weeks t)r more, i.e. 
when the desqtlamatiou Jias ceased. 
But I am far from believing that 
the infection endures so long after 
efficient disinfection, though at pre- 
sent I can adduce little jiroof. 

% 

18. Sequelcc. — Nephritis; suppur- 
ation i»f the submaxillary, lymphatic 
glands *and others ; otitis ; rheuma- 
tism ; endocarditis. 

19. Termination. — Usually com- 
plete recovery ensues, but sometimes 
convalescence is prolonged on account 
of the sequelae ; but the disease shows 
a high mortality in the very young. 


2.0. Treatment . — The patient re- 
quires about 5 days in bed, followed 
by 3 days indoors ; then about 6 
days in the fresh air ; and after 
complete disinfection he may safely 
mix with others. 

• ^Abortive cases of rose-rash are 
frequent, and rfire responsible to a 
large extent for the spread of this 
disease. It is difficult to distin- 
guish them, as no actual illness 
occurs. 1. Pinkeyes . — A group of 
cases of epidemic roseola may occur, 
which exhibit no symptoms that I 
have yet ascertained except pink 
conjifnctivae. And these cases are 
capable of passing the illness on to 
others, and are immune against 
a subsequent attack themselves. 
2. There is another group of cases 
of epidemic roseola vdiich I believe 
— but I cannot at i)resent advance 
beyond belief, for I have not yet 
satisfied myself by actual proof — 
may occur without showing any 
symptoms b(^oiid slight feverish- 
ness mud t»ilargemeut of the lym- 
phatic glands throughout the body. 


20. Treatment . — The patient may 
be permitted to get up on the fifth 
or sixth day, or as soon as liis 
strwigth permits, irrespective of the 
desquamatiin and without danger 
from sequelie. He then requires 3 
or 4 daf^s indoors, followed by 5 or 
9 in the fresh air, and may safely 
,foin his schoolfellows at the end of 
from 14 to 21 days, notwithstanding 
desquamation, provided the disinfec- 
tion has been complete. 


20. Treatment. — Every tease of 
scarlet fever, however slighf, le- 
quires 21 days of absolute confine- 
ment to Ijpd. The patient should 
be clothed in a flannel night-shirt, 
and the skin daily greased with 
carbolic or eucalypitus oil. No food I 
should be given for .the first week | 
except milk and farinaceous food, 
however mild the illness, in order | 
to guard against nephritis. The j 
patient should not be permitted to 
join his* friends for 6 or 8 weeks; 
but 1 do not think it essciftial to 
isolated cases until all desquamation 
has ceased from the hands and feet, 
for this ^)rocess sometimes occupies 
several additional weell^. I have 
acted on this assumption for many 
years without harm, even trans- 
ferring boys to their own homes, j 
Of course, complete disinfection is | 
imperative. 


(v.) Measles .' — A uui\^ersally confluent erup- 
tion of measles, which^ however, is ^ery marked 
on the face, and^so should not mislead, may* 
exceptionally assume an appearance resembling 
scarlet fever. But the earliness of the eruption 
of scarlet fever, wiSiout the preceding catarrhal 
symptoms oi measles, and the characteristic 
tongu^ of the fourth day, followed by general 
desquamation, should remove doubt. The pres- 
ence of Koplik^ spots on tj^e mucous membrane 
of the mouth and palate may also :a#sist in the 
diagnosis. • , 

(vi.) Smallpox . — The •sharply defined indl- 
vidiUal spots, which shade off gr^ually into an 
erythema, should guide •the diagnosis, but can 
only induce error at the very early stage. The 
Severe backache of smallpox should further 

assist 


(vii.) Erysiptelas. — The distinction on this 
point lies in the fact that in scarlet fever, 
besides the other characteristic symptoms, the 
rashj)resents the punctate appearance, while in 
erysipelas \he surface of the eruption is not 
elevated, and ^narked mdema of the connective 
tissue anises, with the formation of A^esicles. In 
scarlet fever the desquamation may occur in 
places where no antecedent er^tion has ap- 
jgeared, but this never happens in erysipelas. 

(viii.) Diphtheria. — Scarlel fever, with a 
sloughy -looking exudation on*tho fauces, may 
be mistaken for diphtheria when accompanied 
by an erythema of the skin. • Hei*e again it is 
simply an erytherpa and not a punctate eruption. 
This, besides being merely transient, is usually 
restricted to the neck ^ind trunk, while the 
extremities reipain unaffected. 
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(ix.) Influenza . — An erythema may ticcur at 
the onset. ■ ' . . 

(x.) Desqua/r^ative Eczemd. — At the commence- 
ment of the illness general symptoms are fre- 
quently severe, and the st^n red and oedematous, 
accompanied speedily by minute vesicles, which 
may resemble a miliary eruption or sudamina. 

XII. Prognosis. — The prognosis of scarlet 
fever is always uncertain. As a rule the disease 
is one of the mildest of the exanthemata ; but/ 
its p^-ognosis, even here, is dubious on account 
of the numerous sequelae which may supervene 
and jeopardise life. Alert observation of every 
sign, therefore, should form the physicians 
course, and prediction had better be avoided. 

The prognosis is favourable when the onset is 
gentle, the appearance of the rash early and 
diffused ; when the throat affection js not severe, 
the cervical lymphatic glands not seriously in- 
volved, the increase of temperature and pulse 
modepte, and when temperature and pulse fall 
as the eruption disappears. Slight rheumatism 
and albuminuria do not add . materially to the 
gravity of the disease. 

Prognosis, on the contrary, is unfavourable 
under the follo\ting circumstances : — A sudden 
onset, with vhmiting and delirium ; severe in- 
volvement of the throat, the nose, and the air- 
passages ; a copious rash of dusky red colour 
passing into a livid ‘hue ; when the temperature 
rises abovg* 104'’ F., wMch continues into the 
third week ; a pulse above 1 30, small and 
thready ; a very pronounced glandular enlarge- 
ment ; sevqre nervous symptoms, such as coma, 
convulsions, restlessness, sleeplessness, and con- 
tinued delirium ;c profuse vomiting and diar- 
rhoea ; the formation of abscesses in the cellular 
tissue, glands, and joints ; acute nephritis, with 
excessive heematuria, albuminuria, scanty urine, 
and dropsy ; the involvement of the serous mem- 
branes ; severe affections of the middle ^ar ; 
and the occurrence of that malignant form, 
with pronounced angina and intense febrile 
pourse, which, proves fatal, as no other disease 
does, in so brief a period an{i with such dis- 
tressing symptoms. 

Epidemics vary profoundly, and no epidemic 
should bo iTegarded as benign ; for, in certain 
places and in certain individuals, the reverse 
result is sometimes found. Tha season appears 
to exercise comparatively little influence. The 
only effect which poverty or opulence ceenj^ to 
possess depends apparently upon the medical 
aid and nursifag which can be secured, though 
personal predisposition outweighs all other con- 
siderations. Sex shows no influence, while to 
age, next to idiosyncrasy, must be attributed 
the greatest weight. The case^mortality, pre- 
ceded by symptoms of septiemmia, is increased 
enormously, attaining over 5,p per cent, if the 
attack occur during the puerperal state, and 
particularly if it occur close to the date of 
parturitioij^ either in precedency or succession. 


ThosCj states of health, tooj which are described 
as “ delicate ” and “ cachectic exert a most un- 
favourable influence. ^ 

XIII. Mortality. — Scarlgif fever is the most 
uncertain of all zymotic diseases in relation .to 
mortality. Different outbreaks widel;^ vary in 
this respect. *^Diiring the last fifty * yearly *the 
mortality has diminished by'^about 75 per cent, 
and tbrs"*diminution is r due to various causes. 
One cause, no doubt, its lessened viruleilce ; 
another the provision of isolation hospitals. 

But the mainly eftective cause has been the 
increased care bestowed by many parents upon 
their children at the nursery age, where the 
mortality has proved to be 18*8 per cent. The 
ifumber of unprotected children at the school 
age is consequently greater. Schools, accord- 
ingly, suffer mo; 5 ;e severely from all the zymotic 
diseases, though the mortality is considerably 
lessened, the death ratio being only 3 per cent 
in scarlet fever. 

It wduld be hazardous to predict that the 
present bejiign character of tliis disease will 
continue, and that a wide and fatal diffusion of 
the infection at some time may nbt occur. 

The hnort^vjity reaches its malimum in the 
third year, and the chance that %n attack will 
terminate fatally is highest in infancy. The 
results of statistical inquiry clearly show — in- 
dependently of the fact that a large proportion 
of persons never contract the disease — that the 
longer an attack is deferred the less likely is its 
occurrence ; and further that, even supposing 
it to happen eventually, the less probable is its 
fatal character. In recent statistics of mortality 
it is proved that from one to five years of age 
the mortality is about 1 8 per cent ; between five 
and ten years it decreases to 5*5 per cent ; and 
from ten to fifteen years to 2*5 per cent. From 
this date it remains practically the same until 
the quinquennium thirty to thirty-five years of 
age, when it r|‘.attains a percentage? of 

From the previous description of the mild 
and severe types of this disease, it must not be 
inferred that the mortality in the former cases 
is insignificant, and in ^he latter frequent ; such 
a ’deduction is quite mi warranted. In fever 
’hospitals, where the severe cases are found, and 
mild attacks almost unknown, the inference may 
hold ; but certainly the general truth upon the 
subject is not thereby expressed. Some time 
ago, for example, an epidemic of*scarlet fever 
occurred in a ^ighbouring primary school. On 
its cessation I asked the master how the children 
had fared, and whether any deatfis had resulted. 
The answe#was “ five ” ; and, on closer question- 
ing, I ascertained ihaj;. in every fatal instance 
fee attack had been so slight that the children, 
had shown no symptoms of scarlet fever, and 
had accordingly attended schpol throughout, 
until it became manifest that their kidneys were 
seriously, and, as it proved, fatally involved. 

XIV. Case-Mortality.— The fatality of the 
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disease varies in different epidemics, and §.t the 
various stages of*the same epidemic. It shows 
a rai^e of 3 to 30 per cent of attacks, with a 
probable average <)L8*5 per cent. The isolation 
hospitals not only limit the extension of an 
epidemic, but concurrently reduce the case- 
mortality.* For instance, the case-mortality in 
the * isolation hospitals of the Metropolitan 
Asylums Board in 1890, with a total itugiber of 
10,343, amounted only to 2'97 per cent. 

XV. Pathology. — In^this zymotic disease the 
tissues mainly involved are those of the skig, 
the throat, and the kidnteys ; but it'is not clear 
whether the true nidus of the streptococcus is 
the blood or the tissues% mentioned. That tl^p 
organism dov^elops freely in the throat is e’^- 
dent ; but as scarlet fever may exist without an 
eruption or sore throat, and n\^y become •fatal, 
as in scarlatina ni^igna, prior to the appearance 
of either of these symptoms, it would seem to 
be more probable that the streptococcus attacks 
4)he blood itself. 

1. The characteristics of the eruption on the 
skin ar<^ hyperjemia and oedema of the super- 
ficial layers bf the corium. The hyperaeinia 
causes a rapM growth of the c^ls of* the epi- 
dermis in tl^e rete Malpighii, and their con- 
tinued reproduction entails the desquamation, 
which is, of course, most copious where the 
rash has been most intense. 

2. In the throat the mucous membrane is 
deeply hyperaemic, which leads at first to an 
increjiLsed secretion of the follicles, afterwards 
to an exudation of lymph, and at a later stage 
the mucous epithelium gives way, owing to 
the oedema, or to the intensity of the inflam- 
mation, with the formation of an ulcer. As 
the inflammation progresses and the tensionP 
increases, small foci of pus arise in the substance 
of the tonsils. Decay of the mucous membrane, 
with sloughing, follows, the lymphatics and 
subn^^^illary glands become ^involved, anti 
abscesses ens^ie. 

3. In the early j^eriod of involvement of the 

•kidney there usually occurs a fibrous and* 
hyaline degeneration o^the minute arteries ^ud 
Malpighian tufts of t^e cortex ; wliile the nuclei 
of the epitheliun* covering the tuft and lining 
the Malpighian capsules are augmented and 
produce the conitlition known as glomerulo- 
nephritis. Thore also appears a parenchy- 
matous nephritis in consequence of the epi- 
thelial cells lining some of •the convoluted 
uriniferous tubules becoming swollen, granular, 
and opaque. * ^ 

The kidney is hypersemic, the oapsule strips 
easily, leaving a bleedii^ surface ; and usually, 
m the next stage, this viscus assumes the fofm 
of the large white kidney. 

The kidney subsequently diminishes in size, 
especially the cortex, and the capsule becomes 
more adherent. As the disease progresses 
interstitial nephritis ensues with a correspond- 


ing degeneration of the parenchyma. Con- 
traction then takes place, and gradually the 
con tracked granular* kidney is developed. 

Other changes occur in the liver, pancreas, 
spleen, salivary glands, and intestines ;• these 
modifications are oloservable in all diseases 
accompanied by high feveu, and consist in ' 
inflammatory hypereernia and proliferation. 

XVI. Treatment. — In a disease exhibiting so 
•^infinite *a variety of types, attended by ever- 
varying symptoms, and involving such endleSvS 
complications, it will be readily imderstooa that 
the treatment must-be equally diverse. No 
treatment is at present known that invariably 
disarms the poison at its onset. We can only 
entertain the hope that an antitoxin may be 
discovered that will prove equally efficacious 
in this fell disease as the antitoxin in* diphtheria ; 
or preferaljly still, that prevention may be 
secured by inoculation. 

The precepts of our great master Hippocrates 
should especially guide our treatment * when 
he enjoins : “ To my mind he is the best 
physician who knbws beforehand what is going 
to happen. By penetrating into, clearly de- 
scribing the present and the •future maladies 
of his patients, and explaining sytnptoms which 
they omit to state, he will gain their confidence.” 
The substantial differences of symptoms and 
severity manifested in scarlqt fever must indicate 
its treatment. At ^ne time the attack is 
exceedingly mild, a'equiring care * anS fore- 
thought rather than treatment ; at others, 
terribly malignant, w^th a fatal result before 
any effective treatment can be adopted ; while 
every variety of description paay present itself 
between these two conditions. 

The treatment must therefore depend upon 
the nature of the disease itself, the constitution 
of the epidemic, and* the idiosyncrasy of the 
individual. 

(i.) Prophylactic. — 1. Quarantine. — The first 
essential rec^liirement in legislation dealing with 
infectious diseases should be tl^ provision of 
single rcjpms where doubtful cases can Ife 
quarantined -until a definite decision upon, the 
nature of the attack is possible. In scarlet 
fever an accurate diagnosis is frequently im- 
practicable until the fourth day. The retention 
of such c^ses their homes for this period is 
unwise ; while their transfer to a scarlet fever 
ward op mere suspicion, excited by fear of the 
Notification Act, is iniquitous. 

2. Isolation. — The stringent^solation of an 
accurately diagnosed case is the next important 
*step, both on account of •the patient^s own 
weMare and the protection of the community. 
This isolatiomof the sick should extend to his 
nurse and attendant. t 

In a private house the most suitable place 
for the patient* is usually the highest story. 
The isolation should be ^s vigorous and complete 
as possible ; and no visitors should be permitted 
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fcb enter the sick-roorn. Isolation should con- 
tinue until desquamation ceases on ^the oody 
and limbs, that is, for a period of six ti eij^ht 
weeks. In cases of peeling from the palms ot 
the hands and the soles of the fret, which so 
frequently endures for tHree or four moiitlis, 
complete isolation Jh not necessary. 

3. The primary requirement in the treatment 

is an abundant supply of fresh ah\ without 
draught. The room should contain 2000 cubic ^ 
feet of air space, and if other cases are treated 
in thS same room, a floor area of 12 by 12 feet, 
or 144 8(|uaro feet. In cold weather an open 
fire should bo maintained, 'with hot-watcr pipes 
where necessary, si^itticient to raise the tempera- 
ture not higher than 60“ Fahr. The windows 
should, if possible, be open night and day, 
varying according to the wind and weather, 
but withovit placing the patient in* a draught. 
Where this avoidance of draught is impractic- 
able, a window in an adjoining room or on an 
adjacebt staircase may be available, and should 
never be closed day or night, as well as the 
door of the bedroom, ^he old method of hot 
rooms and close atmospheres has, I trust, been 
finally banished .in the treatment of zymotic 
diseases. • 

4. Bed aiid'Bodding. — A thrcQ-foot-wide bed- 
stead ‘ with a wire mattress is the most con- 
venient «for nursing, pn which should be placed 
a horse-hair mattress. Bkinkets, sufficient only 
for protection from cold, are preferable to eider- 
down quilts, which arc too impervious. A thin 
flannel night-shirt, the ^length of the body, 
should bo w*orn throughout the illness. 

5. All unuecess|try furnitnre and hanginrfs 
should be removed from the room, together 
with the contents of wardrobes. 

6. The daifli<ihf should be ample, so long as 
no glare falls upon the pai}ient’s eyes. 

. 7. Arlijicial lir/ht should be reduced t(^ a 

minimum, and extinguished not later than 6 
r.M. in the case of children, and 8*r.M. in that 
of adults. There is no more reprehensible 
pf-actice, in my judgment, in the treatment of 
acukc disease, than that of permitting the 
patient only to settle down for the night at 
10 or 11 jr)’clock, since the evening and the 
early morning are the periods during which ^the 
patient chiefly rests. ^ * 

8. The excreta should be attended to in bed 

througho\it the entire illness, however favour- 
able be its type. • * 

9. No patiemi, however mild the illness, 
should be permitted to get np for any purpose 
until twenty-one tiays have elapsed. This* 
course, in my experience, prevents complications 
more completely than any other plan in treat- 
ment ; and where Ct is not enforced frequent 
returns to bed must be made in view of com- 
plications arising, 

10. Some authorities advise, with the careful 
avoidance of a chill, tnat the surface of the 


body should be ivashed with soap and water 
every morning, .with tepid sponging every night. 

11. Others recommend a daily bath as ^soon 
as the fe ^ er ceases and the strength permits. 

12. Many postpone these courses of ablutions, 
except for purposes of cleanliness, until the 
close of the third week, in the belief that their 
tendency is/o increase the frequency of affections 
of the J^iflncys ; and ii^ substitution resort to 
O' ling the body daily with carbolic oil. L con- 
cur with the advocates of this last course, 
which I highly recommend. But who dare 
assert in tire treatment of scarlet fever ^^post 
hoc ergo propter hoc ” I The oiling of the skin 
i^aintains its softness a»nd suppleness through- 
out the illness. It moreover entangles the 
shea epidermis in the night-shirt and sheets, 
and prevents the particles being blown about 
the room as dust. Baths arg reserved for the 
stage where the invalid is sufficiently recovered 
to leave the bed — the twenty-second day — and 
should be then given every night until desqua-„ 
mat ion has ceased. 

13. ^ Certain cases, however, occur of severe 
cerebral symptoms, active delirium, intense 
headache, and Jiyperpyrexia, vfhero^cold sponging 
or the wet 2)a&k is of vital value.^ It reduces 
fever, diminishes the frequency of the pulse, 
abates the cerebral symptoms, and induces 
sleej). 

14. As much cold water to drink as the 
patient desires sliould invariably be allowed. 
It quenches thirst more rapidly and completely 
than any other drink. If water be not relished, 
lemon juice, in soda water witli a little sugar, 
forms a refreshing draught. Where food is 
taken sparingly it may be advisable, however, 
<o withhold these drinks, and substitute milk, or 
milk and soda water. 

15. The patient may get up on the twenty- 
second day for a couple of hours ; on the twenty- 
third day this ^course may bo permittec^^twice, 
with a rest of two hours’ duration between in 
the horizontal position. The length of time 
‘out of bed may be gradually extended for four^ 
dc\y^ when the patient ^lay be allowed to go 
into* another •room for twp days; and then, in 
suitable weather, and properliji clad in flannel, 
out of doors. 

(ii.) Dietetic . — The diet mpst necessarily be 
adapted in every case to the constitution of the 
individual, the age, the nature of <he attack, 
its duration, ar«i its complications. And the 
maxim must be observed, that it is the ‘patient 
who has contracted tfae fever wht) requires the 
treatment, a»d not the fever which has seized 
the patient. The days when bleeding was freely 
rei^rted to in fevers, and especially in scarlet 
fever, when the strongest antiphlogistics were 
administered, when prsCbtical starvation was 
enforced, followed, at a later period, by satura- 
tion of the patient with alcohol as a matter of 
routine, are memories only of the past. All 
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that now remains of that period of history is 
the practical adoption of the axipm which* Graves 
bequeathed as his epitaph — “He Fed Fevers/^ 

in an ordinary case of scarlet fever some such 
dietary rule as the following is a good working 
method 

. f. For the first four days Ijie nourishment 
should consist e^^clusively of milk-^not exceed- 
ing two or three pints, with as mubii^water as 
is desired — with the exception, perhaps, of some* 
lemonade and soda water. 

2. For the next four days an egg and all 
forms of farinaceous food may be added. * 

3. During the ensuing four days the diet 

may include some wcc^k broth, fish, fruit, ^nd 
vegetables# • 

4. After this period poultry, game, and meat 
may be gradually allowed, ai^d the food ^admin- 
istered as freely as is desired. ' 

In young chil<fren and adolescents the amount 
of food that can be consumed with impunity, 
where it has been withheld during the primary 
course of the illness, is astonishing. 

When feeding has begun at an earlier stage, 
such as I have seen prescribed in slight cases 
of scarlet ^ever which presented nt) palpable 
illness, and where an ample# diet has been 
strenuously demanded in consequence of ap- 
petite, the course has usually proved, in my 
experience, the precursor of albuminuria and 
other troubles. 

5. Where marked anorexia exists ; or where, 
owing to the severity of faucial ulceration, or 
submaxillary swelling, deglutition, in conse- 
quence of pain, is well-nigh impracticable, the 
food swallowed should be of the most nourish- 
ing character, such as milk, eggs and milk, raw 
meat juice, and chicken jelly. Stimulants may 
also be necessary in such instances, and must 
be regulated according to the age of the patient, 
his state of debility, aixl the nature of the 
attack. \ veto all commerciaj preparations of 
“ wme a^id meat juice,” so extensively employed, 
since they are in^^riably made with very inferior 
wine. 

6. Where food is absolutely refused adminis- 
tration must be ejected by th^ nose, arfd the 
necessary mod^ of operation in these case» is 
the insertion of the tube for half an inch in one 
nostril, with thg closure of the other, and the 
fluid is allowed to descend into the stomach in 
gulps only. 

(iii.) Curative, — 1. I'he Nmafralimtion of the 
Poi$on. — Until the antitoxin of scarlet fever is 
discovered txo drug wl^ich we possess can be 
said to be absolutely reliable. #Various drugs' 
for this •purpose have bepn advocated from time 
to time. Personally 1 have found the bini^dide 
of mei’fiury efficacious, not onlv in arresting the 
fever, but in minimi^ng the aesquamation, and 
reducing the duration of the illness and the 
necessary isolation. But it would require more 
extended experience than mine, in a disease like 


scarlet fever, to afl&rm that* a causal connection 
exists between this treatment gind the result. 
Othe^* physicians have also adopted the sulpho- 
carbolates and the hypo-sulphites with apparent 
advantage. ^ , 

2. The promotion^ of elimination of the fever 

poison. • 

(a) The primary requirement in tke treatment 
of all fevers is the unloading of the alimentary 
canal tit the start ; for this course alone, by 
increasing the action of the excreting organs, 
will often at once convert an apparently %erious 
illness, commencing with alarming symptoms, 
into one of a milder type. 

This procedure must be, effected in scarlet 
fever with caution, on account of the tendency 
to vomiting and diarrhooa at the onset, which 
sometimes form ominous symp,toms in the 
anterior sfage, and invariably so at later periods. 
Aperients, therefore, should generally be avoided 
during the earlier history of scarlet fqver. This 
does not affirm that they should be absolutely 
dispensed with, but simply that they should be 
employed with j‘Udgmeiftt and caution. A simple 
enema is sometimes the least injurious remedy ; 
but a saline aperient, a sm^ll dose of a mer- 
curial, or of liquorice powder, may be necessary, 
and will be fo,und to be safe. * 

{fi) Febrifuges . — A mixture of a saline •nature, 
such as acetate of ammonia, accompanied by 
nitre, or nitric etfi^r, or chlorate of potash, 
where the throat i§ much involved,* is flesirable. 

3. The Reduction of Temperature^ and of the 
Frequency of the Heart'' s Action. — Where . the 
temperature is unusually high, ?ind the pulse 
frequency excessive, tepid or cold sponging, and 
the use of the wet pack, arc sometimes of incal- 
culable value. 

4. The Improvement of the Condition of the 
Blood. — As marked gmeemia sometimes attends, 
or follows scarlet fever, the use of iron and 
arsenic is indicated at a later stage. 

5. The belief of distressing symptoms. 

(a) Troublesome affections of the nervous 
system are the first to appeaF, and comprise 
headaefie, .detirium, convulsions, restlessness, 
and insomnia. These are greatly relieved by 
tepid sponging or the wet pack. A small dose 
of Dover^s powder, varying according to age, is 
useful jfcr yoiing patients ; and of paraldehyde, 
phenazonum* sulphoiial, or the bromides for 
older ones.* 

* {p} Where hyperpyrexia occurs, the cold 
affusion or the wet pack, 93 I have already 
stated, possesses the greatest value in these 
desperate cases, which ev^tually, however, are 
t©o frequently fatal. 

(y) Symptoms affecting the throat are the 
most distressing of all fo the patient, and 
demand immediate assistance for their relief. 
The greatest benefit is derived from hot drinks. 
All food should be administered in this form ; 
and the facility and*ease of swallowing them 



86 


SCARLET FEVER 


are astdnishihg^ Sifcking ice is also agreeable. 
Gargling, inhaling, and spraying the throat with 
antiseptics, such at permanganate of pjtash, 
boracic acid, and sulphurous acid, afford materia^i 
aiji wh^e the strength permits their employ- 
ment. A local wet pack or hot fomentations 
to the throat also produce relief. In sloughy, 
ulcerated, foul throats, chlorine water (called 
euchlorine), locally applied, as well as swallowed, 
is of the greatest service. • 

(8) Where the suhrruixillary region is enor- 
mouslj^ swelled, early incisions not only relieve 
instantly, but may also prevent suppuration. 

(c) Adenitia. — The same ’observation applies 
to inflammation of glands. 

{Cj Otitu commences with earache, which can 
be relieved by gentle syringing with hot water, 
followed by opium, atropine, or cocaine applied 
in the ear. Mustard, applied behind the ear, 
sometimes arrests the inflammation when em- 
ployed early. When the pain is severe, and the 
temperature high, the application of leeches in 
front of and behind the ears speedily removes 
the pain and arrests kirther . mischief. If, 
however, suppuration supervene, incision of the 
tympanum is called for ; while, if perforation 
occur, irrigation ^with antiseptics such as boracic 
acid ivS essential*, followed by insufflation of dry 
boracicacid or iodoform. If the mastoid become 
tender o|; reddens, an early incision through 
the periosteum, or even gouging, should be 
effected without hesitation. 

{ri) Diarrhoea may require treatment, either 
by starch and opium injections or by opium 
and bismuth given internally, 

{B) JRheurtuUisni may demand treatment with 
salicylates, liniment^, or blisters ; and if sup- 
puration of a joint supervene, an incision, with 
antiseptic precautions, should be made. 

(t) Albuminuria. — Where simple albuminuria 
arises in the course of scarlet fever a prolonged 
stay in bed is requisite, and a milk and farini- 
oeous diet should bo prescribed. Wdiere, how- 
ever, simple albuminuria exists from the onset 
no significance illay possibly be indicated beyond 
a hypersomia of the kidneys ; ih these 

cases,' nevertheless, the preceding course is 
advisable. 

(k) Acute'’ Jfephritis. — In this acute attack, 
accompanied by hiematuria and scantv urine, 
the kidneys should be rested through action 
upon the skin and bowels, and by aiding the 
reduction of arterial tension. 

(l) As regards^ the skin, hot air and vapour 

baths, hot wet pack, and hot drinks should be 
employed. « 

(2) As regards the bowels, bitartrate of potasfe, 

Epsom salts, and compound jalap poyder should 
be used. ^ ^ 

(3) Art^rM’ fermon may be efficiently relieved 
by nitro-glycerine or erythrol-tei^ranitrate, by 
leeches, wet-cupping, venesection ; and where 
the urine is suppressed/ an incision through 


the capsule of the kidney itself may save life. 
If convulsions pccur, morphia, or chloroform 
may be required. If pulmonary oedema arise, 
venesectimi, sufficient to relieve the right Sde 
of the heart, may be necessary, together with 
i the administration of digitalis and nux vomica^ 
When relief ha^ been afforded to the* kidribys 
their normal functions are resumed, the heerha- 
turia disf^jrear4 and the headache and vomiting 
•cease. I^r this purpose iron, in conjunction 
•with sulphate of magne^a, is very efficacious. 

! If recovery take place a prolonged stay in bed, 

I clofhed in flannel, is essential, followed by 
I residence in a warm, dry climate. 

(A) Ataxic Symptonu.f-Where these symp- 
I toi^s arise, carbonate of ammonia, ^usk, and 
alcol >1 are imperative ; transfusion, or hot 
saline mjections, may prove of service. 

(p) Eczema. — A^ere eczema occurs at the 
orifices of the mouth, nose, and* ears, hot boracic 
lotion alleviates rapidly, and may be followed 
by the application of oleate of zinc or boracic 
ointment. 

(v) Ulcerative Stomatitis. — In mild oases of 
this description alkalies and opmm bestow 
relief; hni> in severer forms the l»cal use <rf 
euchlorine shoiljd be adopted. And if the 
inflammation proceed to noma, fuming nitric 
acid, after an ana)sthetic, is indispensable. 

(iv.) Convalescents. — On the termination of 
the illness the patient, in mild cases, is perfectly 
well, and requires no further care. But the 
state of health after an attack of the severe 
type may demand the most assiduous treatment 
on account of the condition of the blood and 
the state of the kidneys, throat, and ears. A 
sojourn of many months in a warm, dry climate 
mtiy be essential to complete recovery. 

(v.) The Limitation of the Disease. — We have 
hitherto discussed those points only which 
relate to the treatment of the individual 
attacked. In consequence, howevej, of the 
infectious naturS of the disease, and * its~l’re- 
quently epidemic character, a few* words are 
necessary with reference to the protection of 
those who are not alreadv infected. These I 
shall *offer in •the form of suggestions only, 
without discussion of the ^et^led method of 
procedure. 

1. Notification. — The value -of notificatwn, 
in addition to its use for statistical purposes, 
consists in securing the isolation of.the sick 
person and the nuirse. 

2. Disinfection. — A. Disinfection DtlRlNO 

Ilhiess. • 

* (a) All the^i^ excreta, expectoration, urine, 

and excrement should Jie received into vessels 
containing perchloride of •mercury, or one of 
the tar derivatives. The. nasal secretion should 
be excreted into pieces of Imen, which shoiild be 
immediately burnt. 

I ifi) The body, in all cases, should be washed 
sufficiently for purposes of cleanliness. 
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(y) The body linen and the bed linen should 
be changed as. often as may be requisite for 
cleanliness. It should be received into vessels 
containing a disinfectant as soon as removed 
from the patient, and before it leaves the room. 

*• (S) The nurse’s linen and clothes should be 
subjected to similar treatment# to that adopted 
for the patient’s. • . 

(c) The room should be rubbed x)\er daily 
with a damp cloth wrung out in a disinfectant. * 
B. Disinfection AFTEk Illness. 

(a) Disinfecting daiAs are necessary for 
many days before thel patient is* allowed full 
liberty. 

(j3) Fresh clothes should be worn before tj^is 
liberty is granted. But where a disinfectftig 
chamber is available that plan of disinfection 
may be safely adopted. y , 

The patient shpuld enter a bath-room for the 
purpose of disinfecting his body, and his clothes 
can meanwhile be passed through the steam 
disinfector, and come out on the other side into 
a fresh room where the patient can receive and 
assume them, taking his departure thenc^. 

(y) But I do not regard any disinfection to be 
sufficiently safe to enable the patient to be dis- 
charged when, up to the time of his discharge, 
he has been in communication with recent cases 
of scarlet fever. In my opinion, it is under such 
circumstances, unless gross carelessness has 
occurred in the disinfecting arrangements, and 
a want of scrupulous conscientiousness in their 
exception, that return cases of scarlet fever 
arise, besides those where discharges from the 
ears, nose, mouth, and vagina are still proceeding. 

(S) The whole of the bedding of patient and 
nurse should also be passed through the steam 
disinfector. • 

(c) The infected room requires efficient dis- 
infection. The paper should be stripped, the 
ceiling whitewashed, and the paint, floor, and 
f urni^re wg^shed with carbolic solution. Sulphur 
shoul3 alio be burnt, as it permeates into every 
crack and crevice,* or formalin sprayed. After 
jthis process has been completed, and no articles 
of clothing have e^aped the disinfectyag 
chamber, the room ^ould be exjfosed, da}? and 
night, to a cross^raught of fresh air for several 
days. 

Scarpa’s^ Triangle. See Arteries, 
Ligature * (Superficial Femoral) \ Groin 
(Anatomy of). 

Scars. ^See Cicatrices. 

0 

Scelalgia. — Pain in the le^ (Gr. o-zcAos, 
the leg, ^yos, pain). • 

Scel|>> — In compound wprds scelo- (Gr. 
orzeeXo?, the leg) means delating Ix) the leg ; e.g. 
seelocambosis ’(genu varum), scelodesmm (a 
bandage for the leg), and scelodidymm 
(ischiopagous monster). 


Scelotyrbe.* — A nervous* disorder char- 
acterised by weakness and by irregular move- 
ment% of the legs (Gr. ctkcAos, the leg, and 
rvpPrj, disorder), as in chorea and paralysis 
agitans. 

* 

Schd.fer’s Method. — * A method 

(postural and manual) for the restoration of 
the apparently drowned. See Asphyxia (Me- 
suscitaiion^ Methods). 

Schatz’s Method. — In obstetr^ps the 
term Schatz method is given to a form of 
external manipulation or version by whose 
means a face (or brow) presentation is changed 
into a vertex; the foetal head must not yet 
be engaged, and, as a rule, the membranes must 
not be ruptured if this manoeuvre is to be 
successful.^ See Labour, Management op (Face 
Presentations). 

Schede’s Method. — A i^ethod of 

dealing with caries and other diseases of bone, 
in which the diseased tissue is scraped away, 
the resulting cavity aliowed to fill with blood- 
clot, and the latter kept aseptic till healing 
occur. ^ 

• 

Scheeie’S Green. — Cupric arsenite 
(CuHAsOg) ; Brunswick green or Schweinfurth 
green. See Toxicology (Arsenic). 

Scheeie’s Method. — A method of 

inducing premature labour by Japping the 
membranes and allowing the liquor amnii to 
escape ; rarely appliq^ble. 

Scheiner’s Experiment.— An ex- 

periment for demonstrating* that near and far 
objects cannot be distinctly seen at the same 
time. See Physiology, Neuro - Muscular 
Mechanism ( Vision^ Positive Accommodation). 

Scheinesa. Wodsk. See Balneology 
(Fussia). 

• 

Schemsitic. — Of the nature of a schema 
or outline of any subject ; diagrammatic ; 
according to formula. 

« 

Schenck’8 Method.— A method by 
which it was expected that the sex, of the child 
bef 4 ^re birth might be determined ; it consisted 
in altering tiie diet of the mother so as to 
prevent the^ slightest trace of sugar in the 
ur^ne, #f a male infant were desired. 

Scherin^s Lamp.— A lamp in which 
formaldehyde is heated in the presence of 
•water vapour in order to iproduce formic al- 
i deliyde gas for purposes of gaseous disinfection. 

^ ScheriiOVO. See Venereal Disease 
(Sekerlievo or Mai de Fiumse). 

Scheurieln’s Bacillus.— A micro- 
organism once believed to be connected with 
the origin of cancer. 
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SchifTs Test. — This name is given to 
four different .tests, one of which is for the 
detection of carbohy ^ rates iif urine, anotlijf for 
the detection of chulesterine, another for lirea, 
and ancrther for uric acid. 

. Schindylesif . — a variety of synarthro- 
dial joint i^* wliich the edge of one botic (c.y. 
the rostruni of the splienoid) articulates with 

the cleft of another {ejj, the vomer). • 4 

« 

Scfl i nZll£ICh« See Balnkulog Y {Switzer- 
laiid, Suljihur Waters), 

SchistO-. — In compound words schist o- 
or schizo- (Or. I split) means cleft or 

divided ; e,y, schiMotrhachis (spina bifida), schizo- 
genwsis (reproduction by fission), etc. 

Schistdcephalus. — A toratological 
type cliaracterised by fissure of the cranium ; 
e,g. there may be a median fissure of the face 
splitting flic head in two {schistocephalns bijidns 
of Ourlt), or there may he. hare-lip {schisto- 
cephahis Jissilabrns). ^ 

Schistocoelia.. — A teratological type in 
which there is a split condition of the ab- 
domen with exJLVo version of the viscera. 

Schistocormus.— A teratological type 
in which there is a defect in the wall of the 
body cavities (abdominal^ or thoracic) ; e.g, 
scMstocofmut eu'omphalus (congenital urn hi Heal 
hernia), sch istocorrnusji^siventralis (gastroscliisis), 
schistocormns fissisternalis (ectopia cordis) ; and 
schistocorinm*Jissicollis (fissure of the neck). 

SchistOCyte. — A blood corpuscle in a 
process of segmentation, or a poikilocyte ; 
schistocytosis is that condition of necrobiosis of 
the blood in which there is fragmentation of the 
cells. • 

SchiStOgflOSSia.. — Congenital fissure of 
the tongue. • 

^chisto^rosopus. A teratological 
condition consisting in the pres^hice of a facial 
cleft.* 

SchistOSOITIUnn. — A variety of parasite 
belonging to the trematodes ; e',g, thp schwlo- 
S0nmm. haanatohiuni or the schistosomum hovis s. 
a*msum. See Parasites {Treniatodks). 

c , 

8 chiStOSOmuS.^A teratological type 
in which there %s a fissure of the body cavity, 
affecting usually both the thorax and the 
abdomen. * * 

Schistotrachelus. Congenital 
fissure of the neck, j 

Schizoblepharia.—^ congenital cleft I 
of the. eyelid, or coloboma palpebmrum. 

SchIaCM 1 iyceta 8 «---Fungi^ or bacteria 


which pmltiply by fission, the cleft-fungi. See 
Micro-Organism* {Bacteria). 

SchiafSilCht. — The German medical 
term for abnormal somnolency. 

Schlangfcnbad. See BALNEOLy)G't 
{Gerimdy) ; MiitEiiAL Waters {Thermal). 

Sigfp. — The presence, in 
•cases of intestinal obstruction, of dilatation, of 
* the })owel above the site l)f obstruction, and the 
absence of peristaltic movements below it. 

I Schlei'ch’s Mixture. See Anaes- 
thesia {Mixtures of Ether and Chloroform ) ; 
A'^EsiHESiA (Local Anafsthesia, Infiltration). 

Schlemm’s Canal. — The circular 
canal k>nnd at th/corneo scleral junction of the 
eye, by which the aqueous humour communi- 
cates with the scleral veins ; sinus venosus 
sclera). 

Schibsingf’s Method. — A method of 
estimating th*e amount of ammonia in urine by 
adding lime. >SVe Urine, Pathological Changes 
IN {Inorgtiuic Constituents^ Ammoivigim). ^ 

Schmidl’s Method. A clinical 
method of demonstrating functional intestinal 
distiirhances by giving a fixed and special diet, 
and testing whether the resulting foeces undergo 
fermentation when mixed with water and placed 
in a fermentation-tube at 37° C. ; in normal 
circumstances no fermentation should take place, 
but when the digestion of starch is faulty it does. 

Schmidt’s Test. — The static test of 
live birth founded upon the absolute weight of 
file lungs, it being known that lungs which 
have breathed weigh more than those which 
have not, but it is unreliable ; Foder6’s Test. 

Schneiderian Membrs^ne. — The 

mucous membrane of the nose, so nabied^fter 
Conrad Victor Schneider, aiiatorifist (b. 1614, 
d. 1680). 

^hoenlein’s (er Schdniein’s) 

Qisease. — Purpura, or*peliosis rheumatica. 
aScc Purpura {A7-thriiic). • 

Schblier’s Method. — A method of 
inducing premature labour by plugging the 
vagina. « 

Schools and School Children, 
Medical Examination of. 
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See also Chest, ‘Deformities of ; Children, 
Development ‘Op ; Children, Clinical Ex- 
amination OF ; Chorea {Etiology^ Imitation at 
School) ; Colour Vision ; Deafmutism ; De- 
.PORMiTiES; Diphtheria (Etiology^ School Influ- 
•ence) ; Disinfection {Quarantine) ; Epidemi- 
ology ; Hearing ; Heart, Congenital Malforma- 
tions ; Mental •Deficiency ; Ocu^r Muscles, 
Affections of ; etc. * ^ « 

■1 

1. Introductory. — IMedical inspection of 
school children is not a new proposal ; it^has 
been practised for many years* in the great 
public schools of England, in a large number of 
private schools, in aU the industrial aii(l>re- 
formator}* schools, and the Poor Law schfjols. 
In all these institutions, ^^wever, the intention 
of medical inspection has n^ten to see that the 
health of the pupils is maintained. This in- 
volves treatment as well as inspection. Neither 
treatment nor inspection has hitherto had any 
special relation to the school child as such ; the 
})urpose of it has rather been to ^satisfy parents 
and public bodies that the children are n^pdically 
protected. ’ Recently, the movement for medical 
inspection *bf school children l^as tal^en a wider 
sweep. Ill Britain, the immediate cause of this 
greater movement was the South African War. 
For years it had been found that too large a 
proportion of recruits had to be rejected for ail- 
ments of many kinds ; the necessity for increased 
superintendence of physical growth became 
majiifcst, and the Royal Commission on Physical 
Training (Scotland) was appointed in 1903. 
The evidence laid before this Commission made 
it clear that many of the defects found at the 
recruiting stations had their origin in early 
life ; that physical training in schools could rfbt 
be efficiently developed except under medical 
supervision ; that, even for the purposes of 
general education, mediUal inspection of the 
school children was called foy. The Commis- 
sion, having very few scientific facts to guide 
them, ordered an^examination of twelve hundred 
representative Scottish school children. The 
facts emerging in tJiis investi|^ation, lynited 
though it was, w^re more than sufficilsnt to 
justify the Commission in recommending medi- 
cal inspection. The Commission’s Report made 
a strong impression everywhere. In the follow- 
ing year, 1904, there was appointed an Inter- 
departmefital Committee on Physical Deteriora- 
tion. This Committee followt)d the lead of the 
Scotch Commission, but widened the scope of 
the inquir;^. In theiis report, they recom- 
mended medical inspection of school children' 
as one 'among some fifty suggestions for the 
prevention of physical deterioration. ]\fean- 
whiie, fsipts were accuniiilated from Glasgow, 
Dundee, and some oth*er centres. It is estimated 
that over ten thousand children from Scottish 
schools have been carefully examined. 

In many towns of England, Medical Officers, 


under the powers of the Education Act of 1902, 
were appointed to examine tliGb school children. 
A second Inter-departmental Committee pre- 
pared an elaborate report on the extent to which 
school authorities had exercised their powers 
under the Act. ft w'as found ^ that a large 
number of authorities had appointed Medickl 
Officers of Health and other metiical men to 
superintend the health of the schools, and, in 
certain cases, to make detailed examination of 
the children. In London, many yeqxs ago, 
while as yet education was under the direction 
of the London School Board, a Medical Officer 
of Schools had been appointed. AVhen the 
Board was superseded by 41x0 London County 
Council, the Medical Officer (Education) was 
transferred, and remains as a leading officer of 
the County Council. He has a» large staff of 
male and female medical assistants, some giving 
their whole time, others part of their time, to 
the work. There is also a staff of special nurses 
and visitors. In Bradford, for many years, 
medical inspection of schools had attained to a 
high level of * elaboration. Both in Bradford 
and in London, Dr. James Kerr was a pioneer. 
His London reports are akvays rich in new, 
materials for the study of ^chool Hygiene. 
Further details of the position of medical 
inspection in England before 1907 may be 
obtained from the Reporjb by the Inter-depart- 
mental Committee mi Medical Inspection, etc. 

In 1907, the liducation (Administrative Pro- 
visions) Act was passed. By section 13 of 
that Act the LocaJ Educational xVuthorities 
received the following powers : — \a) “ Power to 
provide (for children attending Public Ele- 
mentary Schools) vacation schools, vacation 
classes, play centres, etc. ; (d) the duty to pro- 
vide for the medical inspection of children im- 
mediately before, orf*at the time of, or as soon 
qs possible after, their admission to a Public 
Elementary School, and on such other occasions 
as the BoSrd of Education direct ; and the power 
to make such arrangements as pj^ay be sanctioned 
by the^oard of Education for attending to*the 
health and pliysical condition of the children 
educated in Public Elementary Schools : pro- 
vided, that in any exercise of po\yei:s under this 
section, the Local Educational Authorities may 
encourage oi; assist the establishing or continu- 
ance of voluntary agencies, and associate with 
itself^ representatives of voluntary associations 
for the purpose.’' Tlfis section came into opera- 
tion on the 1st day of Janu;fry 1908. Mean- 
while, the English Board of Education had 
already constituted a new Medical Department. 
Dr. George Newman was appointed Medical 
Officer to the Board, with a staff of assistants. 
On the 22nd of November 1907 'the Board issued 
an elaborate “^Memorandum on Medical Inspec- 
tion of Children in Public Elementary Schools, 
under section 13 of tjie Education Administra- 
tive Act of J907 ” (Circular 576). This memor- 
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aadum, which extends to twelve pages, m an 
admirable discussion of the general probh^m as 
it affects England. It shows the relation oi the 
school to the home ; the necessity for maintaii* 
ing^ this •relationship ; the importance of the 
many public health problems issuing from the 
schools ; the need for co-operation between 
teachers and^ doctors ; the organisation of in- 
spection ; the character and degree of medical 
inspection, and a largo number of other details. 
The general scheme thus outlined was, later, 
made more definite by the issue of a schedule, 
which, on the whole, fulfils the original promise 
of the Circular, but does not give the expected 
prominence to the investigation of the home 
conditions. The Circtilar had been discussed 
by the British Medical Association, whose Com- 
mittee also produced an elaborate schedule. 
The niodical profession, in every branch, both 
general and special, has taken up the move- 
* merit warmly, and already (1908) the organisa- 
tion of it lias proceeded with lightning-like 
mpidity. (For schedule, see below.) 

In Scotland, the stattitory Organisation of 
the movement has proceeded less rapidly, but 
meanwhile much actual work has been done. 
The School Board of Edinburgh has appointed 
a whole-time Medical Officer of .Schools {see 
regulations below). The Burgh of Kirkcaldy, 
in con cert* with the School Board, has made the 
Medical Officer of Health also Medical Inspector 
of Schools. The School Boat'd of Covan have 
appointed ten private practitioners as part- 
time. Medical Officers of Schools. The Medical 
Officer of the Dunfermline Carnegie Trust also 
acts as Medical Inspector of School Children, 
and has already issued two animal reports. The 
School Boards of Inverness and of one or two 
other localities have appointed Medical Officers. 
In the counties, the County Medical Officers of 
Health have, within the last two or three years, 
given special attcMition to the medical and 
sanitixry supervision of schools, and several 
of them have [ssued elaborate statements in 
theft? annual reports. 

The, School Board of Clasgow, in 1906, issued 
a report of the examination of the eyes of fifty 
thousand s(^i^ol children, and in 1907 the 
Scotch Education Department tabulated tl^e 
results of the examination of the heights, 
weights, and housing of seventy-two thousand 
Glasgow school cliildren {see below). J^ean- 
while, at the Training Centres for teachers — 
Edinburgh, Gla8g<iow, Dundee (St Andrews), and 
Aberdeen — Medical Lecturers have been ap- 
pointed by the ProVincial Committees to give 
to the “ students in training ” instruction in 
School and Personal Hygiene, with special 
reference to the uLimate establishing of a 
complete system of medical inspection. The 
Tmining Centres are now, with the exception 
of the Episcopal Training College, Edinburgh, 
and the Homan Catholic Training College, 


Glasgow, under the sole management of the 
Provincial Committees, and the* four Medical 
Lecturf^rs devote their whole time to the work, 
receiving such medical and lay assistance as 
may be Widered necessary by the large classes. . 
The two Denominational Colleges have also 
Lecturers, but they give only part 6f their 
time to the work. In all, there are some nine 
medical meh or women , devoting, with two 
Exceptions, practically their whole time to thC 
work of teaching Persona^ and School Hygiene. 
Whp, therefore, medical inspection comes to 
be organised ill Scotland, the younger generation 
of teachers vill be fully prepared for it. 
Fuij^Her, in the end 1907, the Scotch 
Ed'fcation Department J^siied directiofis for the 
Clea 'siiig and Disin^ting of Schools. Under 
the coiijroint author/Iy of the Scotch Education 
Department and the Local Goyernment Board 
for Scotland, tliese directions have been 
circulated among all the School Boards and 
Public Health Local Authorities and Officials 
of Scotland. ,By these various methods the 
way ha^been prepared for the medical inspec- 
tion of school children in Scotladd. In the 
Bill now Ifbfore ^Parliament a clans# has been 
inserted to do Ibr Scotland wliat IJie Act of 
1907 did tor Phigland, namely, to establish a 
full system of Medical Examination and 
Supervision of School Children. 

So far Great Britain. But in Germany, 
Switzerland, P>ance, Austria, America, Japan, 
and some other countries, medical inspection 
has been established for several years. For 
example, in Wiesbaden the school children have 
been medically inspected on admission and 
periodically thereafter since the year 1898. In 
Nuremberg, a similar system has been in force 
for about the same period. In Berlin, Charlot- 
tenberg, Vienna, and many other towns the 
same is true. In a •considerable number of 
towns, in Germi^ny and elsewhere, *elab^ate 
investigations have been made into J:he^eyes of 
school children. In fact, it ihay now be said 
that medical inspection is practically estab- 
lishod^^ in greater or less degree, in all civilised 
countries. * ^ 

Medical inspection and the reports following 
upon it formed a leading part of the First 
International Congress on Sychool Hygiene, 
wffiich was held in Nuremberg fiiom the 4th to 
the 9th of April 1904. At that Congress there 
were some fifteeij hundred delegates of .all 
nations. The report of the Congress forms 
^ four volumes of over i^ve hundred^pages each. 
‘These volume© are repertories of facts and 
investigations into the* whole hygiene of school 
life/ ^ 

The Second International Congress was held 
in London in August 190r. Medical Inspection 
of School Children was specially discussed, and 
no doubt this discussion had much to do in 
determining the lines of the Circular iasiied 
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later by the Board of Education. As at 
Nuremberg, so at London,^ great masses of 
m^iterial bearing on medical inspection were 
produced, and will be made available in the 
lieport of the Congress. The third Congress 
-meets in Paris in 1910. 

' TThesC facts show that the medical inspection 
of school children is no isolated^phenomenon. 
It is part of a world movement tovmrds personal 
hygiene. Hitherto, the energies of the Publi{? 
Health movement h^e been mainly exercised 
in securing a gooA environment. The ,,new 
public health departure of the Twentieth 
Century is the effort to increase the capacity 
and fitness of the organism. The fundamental 
proposition of this movement is that the fearly 
nurture of the child is Xc primary factor in the 
development of the adumt Incidentally, the 
school child is selected for detailed examination 
because the schools are public institutions, 
great masses of children are easily found there, 
and it is on every hand recognised that educa- 
tion, either physical or mental, , cannot produce 
effective results where the children 8u#er from 
disease or * physical defects. Hitherto it has 
•been assigned that the chil<jren d're normal ; 
this assurpption has been displaced by masses 
of facts to the contrary. And, practically 
within three years, the public mind of Great 
Britain has been won over to the view that 
medical inspection of school children at the 
public cost is a necessity of our present social 
coiidition. 

2. The Scope and Nature of Medical 
Inspection. — The work that falls to a medical 
inspector of schools will best be understood from 
a concrete case. The following is a summary 
of the duties required of school doctors in uhe 
town of Wiesbaden. 

The school doctor exercises a general super- 
vision over the pupils, the school-rooms, sanitary 
apjjlianq^s, bathing installations, and all other 
conditions ^affecting the health of the children. 
He must make systematic examination of all 
pupils on admission, recording the results in a 
schedule. He must^ mark off those that Require 
special medical supervision during their school 
course, all thoxe to be exempted from gymnastics 
or any special class, all those that are not equal 
to the full course of instruction, all those 
requiring special positions on account of de- 
fective •eyesight or defective hearing. The 
schedule containing these (Jetails accompanies 
the child all through his school course ; it is 
handed fibm teacher,, to teacher as the child 
passes from class to class, and* if the child is 
transferred to another school, he takes the 
schedule among his papers. The doctor, hndor 
the heai^ing “ General Constitution,'^ must state 
for each child whether the constitution is good, 
medium, or bad. The term ‘‘good "is to be 
used only where the health is perfect, and “bad " 
only in pronounced cases of illness or chronic 


ailments. The pupils are' weighed and 
measured by the teachers, anck the results are 
also ^recorded on '’the schedule every half-year. 
The height is taken to the half centimetre and 
the weight to the quarter of a kilogram. The 
chest measurement' is made by fp.e doctor, but 
only in children suspected^of lung diseases. 

Every fortnight, and oftener'^ if there iKS 
infectious disease, the school doctor visits the 
school. Usually a room is placed at his dis- 
posal in the school. He consults with head 
master ; he visits the class where any case has 
been set aside for his inspection ; he spends 
part of the time observing the conditions of 
the class ; he examines • systematically any 
cases brought before him, and he records his 
observations and instructions. Each class 
must, if ^ possible, be visited twice during the 
half-year.^ This examination of the class is 
very brief. Usually the teachers prepare a 
list of the cases. The doctor, at ^hose visits,' 
makes a rapid inspection of the ventilation, 
the heating, the deportment of the children, 
etc. The patticulal'* class teacher must be 
present at the medical examination. Medical 
treatment of the children -is no part of the^ 
school doctor's duties. Children requiring 
treatment are, through the headmaster, recom- 
mended to the family physician or to the Poor 
Law doctor or any available dispensary or 
clinic. With the •nlder children^ s^ch recom- 
mendations are given by word of mouth, but in 
many cases a written recommendation is sent 
to the parent. Where no result follows the 
verbal recommendation, a special report form 
is filled up. But this is ..done only where the 
illnesses are serious. The head master is 
responsible for sending this report to the 
parent. 

Where no other -sufficient medical certificate 
js forthcoming, the school doctor must, at the 
instance of the head master, visit the homes in 
order to Ascertain whether absence from school 
is justified. 

Tw^e a year — once in summer and once in 
winter — the school doctor must examine the 
school premises and installations. His observa- 
tions must be recorded in a register kept for 
purpose. If any defects found are not 
remedied, he reports the matter to the School 
Hygiene Qommittee. In special cases, he may 
give^notice to the school inspector and to the 
Medical Officer of Health of the district. In 
winter, the school doctor gi^es to the teacher 
short expositions on the most important 
questions of school hygi^e. 

Each year he prepares a report to the educar 
tional authority (the municipality). This re- 
port includes (1) a tabulal^ numerical statement 
of the resull^ of the admission examinations; 

(2) the number of medical visits to the classes ; 

(3) the number and l^ind of the more important 
cases of iyness discovered at those visits; (4) 
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any special medical instructions, sucVi as the 
remitting of . insitriiction, gymnastics, ^etc. ; (5) 
the number of written reperts sent to* the 
parents ; the number of school children remain- 
ing under medical control ; a summary of the 
instructions given on the hygiene of the school. 

•3. Practice* of Medical Inspection. — The 
extent of the* examination to be undertaken at 
school depends on the purpose of medical 
inspectiom This purpose is to prevent unfit 
chiidrer^ from entering on a course of instruc- 
tion ; to eliminate from the school such unfit 
children as are found there ; to discover all 
such defects as interfere with the education 
of the child; to indicate what measures must 
be taken to have all defects remedied or ameli- 
orated. Incidentally, the examination may 
serve strictly scientific ends ; but the primary 
end is not scientific statistics, but the practice 
of education. Accordingly, the devising of a 
•practical scjiedule becomes a matter of serious 
consequo\ice. The schedule should include only 
what is practicable within school conditions and 
necessary for the full education* of the child. 
In the schedule devised by Professor Matthew 
Eay for the Physical Training Commission 
(Scotland) there svere included a large number 
of items that ha*d only a scientific interest. In 
the schedule devised by the present writer for 
routine medical inspect^ion all the main clinical 
items of Professor Hay’s schedule were retained ; 
some hygienic items were added, but the items 
of merely scientific interest were dropjied. (8ee 
The. . Medical Jmpectum of i^chool Children^ 
Appendix.) 

It is not advisablp to overload this article 
with a variety of schedules ; but the relation of 
the home to the school is of such primary im- 
portance that 1 transcribe the first section of 
the schedule that seems to me best. 

1.‘ Address, Occupation of Parents, etc. 

Session began ^ 

Date of Medical Inspection, 

*Name of pilpil, 

Date of birth, day, month, . . .•...year. 

Place of birth, ! 

Age — years and months, 

Kesidenl*e‘ or address, 

Number of I’ooras in house,.... .i .•.. 

Number of family and lodgers in house, 

Father’s occupation, — 

Mother’s occupation (^f any), ^ s 

Does pupil wprk before school hours ? 

Does pupil work after school hours'? 

If so, at what occupation ? 

All these items have a direct bearing on the 
capacity of the child for school work.* Now that 
feeding of children hUs become a possible duty 
of the school authority, the above items are all 
the more important. 

In other respects pra^jtically all the same 

items, with detailed directions, have been in* 

' * 


eluded in the schedule issued by the English 
Board of Educatisn. The home conditions may 
bo recc.ded under “general observations, eto. 
This schedule is of such importance, both 
historically and practically, that we reprint it, 
here. It has been issued in a card form, with- 
a full circular of directions. ' ' ' . ■ 


CiTcufcLT to IjO^I Educcition Authorities. 
Sehcdufe of Medical Inspection. 


Circular 582. * ‘ 


board o](‘ education, 

Whitehall, London, S.W., 

^ 23nZ January 1908. 


Education (Administr.^ive Provisions) Act 
* 1907, S:^iON 13. 

1. The accompanying Schedule has been 
drawn vp in rcsp(;^^o to requests which the 
Board of Education have received for further 
and more definite guidance as regards the 
details of the work of medical inspection than 
was given in the Memorandum (Circular 576) 
which was issued by tlie Board on 22nd Nov- 
ember ,1907. The Board have, indeed, been 
pressed by many Local Education ’Authorities 
to issue a*com|^letc set of Forms ^or use in 
carrying out tlnf* work directly or ipcidentally 
involved in the performance of these new duties. 
Any Forms which experience of the working of 
the Act may show to be necessary or desirable 
will be issued in duo course, but for the present 
tlie Board think it expedient to leave consider- 
able latitude, subject to the considerations 
hereinafter set out, in regard to the particular 
Forms or Schedules to be used in difterent cases 
or circumstances. 

2. The chief difficulties to be considered 
art? administrative rather than educational or 
scientific. There is comparatively little dispute 
as to the end in view, or as to the means which, 
from the technical standpoint of medical science 
and practice, should be adopted for its^i^ompjete 
attainment. 

But the existing resources of* Local Education 
Authorities are (for practical purposes, at all 
event^) not unlimited, the feelings and prejudices 
of parents have to be considered, and a new 
element has to be introduced kito school life 
and organisation with the least possible dis- 
turbance and inconvenience. Moreover, in this 
case two departments of local public adminis- 
tration are brought for the first time into 
organic connection?-those of public health md 
of public education. 

^ 3. The Board are fully aware of^'these diffi- 
"culties, and im preparing their Memorandum 
and Regulations it was* necessary for them to 
consider what system woutd best reconcile tbe 
theoretical and practical considerations, and 
overcome the divergence between the ultimate 
end and the end immediately attainable, or 
between the methods which are scientifically 
desirable and those which can be applied in 
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existing circumstances at the initiation ^ of the 
work under the Act. 

4. In the accompanying Schedule the Board 
indfcate the particulars, attention to which they 
regard as constituting the minimum of efficient 
medical inspection, and they consider that at 
least these particulars should.be included in 
any other Schedule which the LocaJ Education 
Authority may authorise for use in tnbii, Schools. 
It* deliberately excludes many points of anthro-* 
pometric or statistical i|iterest which are worthy 
of attention, and whicllit is hoped may receive 
attention in suitable districts. ‘Nor does it 
profess to lay down the lines of a clinical study 
or of a scientifically con^lete medical examij^a- 
tion. It i» intended to^ndicate the methods 
which, in the Board’s opinil^i, should be followed 
and the particulars which l^ould be attended 
to for the purpose of determining the fitness of 
the individual child for school life, to guide the 
Authority in adapting education to the peculi- 
arities or abnormalities of the child, and to 
prepare the way for measures for J:he ameliora- 
tion of defects in the child or its environ^ient. 

A more elaborate and complete form could 
readily be devised, but the Bo|rd’s knowledge 
of the circupistances in which tke work is to be 
done leads them to believe that greater elabora- 
tion would in the majority of cases defeat its 
own end. 

5. If this Schedule is properly used, few 
cases of serious physical weakness or defect wull 
escape detection. Where the ordinary inspection 
shows the need of further and more searching 
medical examination a supplementary blank 
form should be used in which particular defects 
or diseases should be fully recorded. It may 
facilitate inspection if the Schedule is printefi 
on cards ^ (8'" by 5" or 10" by 6"). The notes 
are included in the attached form for the con- 
venience of the School 'Medical Officer, and 
should no]^be reprinted on the cards. Of course 
it is not necessary that negative findings on all 
the points rhentfened in the notes should be 
recorded. 

It will be noticed l^at a space is reserved in 
the Schedule for “ (general ObseiVations ” f this 
may conveniently be used to record a general 
summary of the condition of the child, and any 
information which may be available as to the 
home environment, or other conditions affecting 
its health# 

It is considered that the kispection of each 
child should not occupy on the average more 
than a few ♦minutes, aijd that the child need 
cnly, as a rule, have its clothes loosened or be ^ 
partially undressed. .Time may be saved in the 
actual inspection by the Medical Officer if •the 
entries in |ome of the spaces filled in by the 
school authorities beffore his visit. The four 

enclosed, but cards will not be 
oii^^le copies of this Circular which are placed 


columns in the Schedule are designed for the 
four inspections required during gchool life. 

With regard to it^ms 17 to 24 of the Schedule, 
while it is necessary that all indications of 
diseased or unsound conditions should be thor- 
oughly investigated,* needless medjeal examina- 
tion of healthy children should, for obviou^ 
reasons, be avoided. ♦ 

6. Where children are found to belong to 
that class of “defectives” for whose education 
special provision is or ought to be raade^under 
the Statutes relating to such children, such 
cases should be made the subject of a special 
report to the Local Education Authority. 

7 All entries of the results of insjyection in 
eiMh individual case must he regarded as con^ 
jidential. 

SCHEDULE OF MEDICAL INSPECTION 
(Accompanying Circular 582J 

Notes for Inspecting Officer 

Reference 

Number 

of Note. 

1. Date of birth to be statgd exactly, date of 

month and ye^r. • 

2. “ Other iljnesses ” should iri(51ude any other 

serious disorder which must be’ taken 
into account as affecting, directly or in- 
directly, the Ij^ealth of the child in after- 
life, e.g,, rheumatism, tubei*bul5sis, con- 
genital syphilis, small-pox, enteric fever, 
meningitis, fits^ mumps, etc. The effects 
of these, if still traceabib, should be 
recorded. 

3. State of any cases of, or death from, 

phthisis, etc., in family. 

4. Note backwardness. 

5. Age to be stated.in years and months, thus, 

6. Insufficiency, need of repair, and uncleanli- 

ness# should be recorded (good, average, 
bad). ^ 

7. Without boots, standing erect with ftet 
together, and the weight thrown on 
heels and not on toes or outsiSe of 
feet. 

8. Without boots, otherwise orSinary indoor 
^ cibthes. 

Height and weight may be recorded in 
Engltsh measures if preferred. In annual 
^report, howeverpthe final averages should 
be recorded in both English and metric 
measures. 

9. General nutrition as distinct from muscular 
• development or physique as such. State 

whetl^er good, normal, below normal, or 
bad. Under-nourislfnent is the point to 
determine. Appearance of skin and 
hair, ex|)ression, and redness or pallor 
of mucous membrane are among the 
indications. * 
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Beference 
Kuinl>«r 
of Kote. 


10. CleaBliness may be stated generally as 

clean, somewhat dirty, dirty. It must 
be judged for hegi.d and body separ- 
ately.^ The skin of the body should be 
examined far cleanliness, vermin, etc. ; 
and The hair for scurf, nits, vermin, or 
sores. At the rame time ringwc^m and 
other skin diseases should be looRed for. 

11. Grneral condition and cleanliness of tem- 

porary and permanent teeth, and amount 
of decay. Exceptional features, such as 
Hutchinsonian teeth, should be noted. 
Oral sepsis. • 

12. The presence or absence of obstruction in 

the naso-pharynx is the chief point to 
note. * Observation should include mouth- 
breathing ; inflammation, enlargement, or 
suppuration of tonsils ; probal)le or ob- 
vious presence of adenoids, polypi ; specific 
or other nasal discliarge, catarrh, mal- 
formation (palatek etc. 

13. Including blepharifis, conjunctivitis, dis- 

eases of cornea and lous, muscular 
defects (sqfuints, nystagmus, twitchings), 
etc. / 

14. Tp be tested by Snellen’s Test Types at 

20 feet distance ( == 6 metres). Result 
to be recorded in the usual way, e,g,^ 

G *" 

nbrmtil V. = g . Examination of each eye 

(R, and L.) should, as a rule, be under- 
‘ taken ^ separately. ' If the V. be worse 

than or if there be signs of eye strain 

or headache, fuller examination should be 
made subsequently. Omit vision testing 
of children mider six years of age. 

15. Including suppuration, obstruction, etc. 

16. If hearing be abnormal or such as interferes 

with class work, subsequent pxamination 
of each ear should be undertaken separ- 
ately. ^Apply tests only in general way in 
case of children under six years of age. 


Beference 
Numb€# 
of Note. 

17. Including defects of articulation, lisping, 

stammering, etc. 

18. Including attention, response, signs of over- 

strain, etc. . * • 

The general intelligence may be recorded 
und^ the following heads : — (a) Bright, 
fair, dull, backward ; (6) mentally defec- 
tive; (c) imbecile. Omit testing mental 
capacity of child^n under six years of 

• . f 

19. Under the following headings should be 

inserted particulars of diseased conditions 
actually presei^ or signs of incipient 
disease. The ixtent of this part of the 
inspection wjlf largely depend upon the 
•findings linger previous headings. 

20. Include heart sounds, position of apex beat, 

anasmia, etc., in the case of anything 
abnormal or requiring modification of 
school conditions or exercises. 

21. Including physical and clinical signs and 

•symptoms. 

22. Incli\^iTig chorea, epilepsy, paralysis and 

nervous strains and disorders. 

23. Glandular, osseous, pulmonary, or other 

forms. 

24. State particular form, especially in younger 

children. 

25. Including defects and deformities of head, 

trunk, limbs. Spinal curvature, bone 
disease, deformed chest, shortened limbs, 
etc. 

26. Including any present infectious, para- 

sitical or contagious disease, or any 
^ sequelse existing. At each inspection 
the occurrence of any such diseases since 
last inspection should be noted 

27. Any weakness, defect or disease not in- 

cluded above (e.g. ruptures) specially un- 
fitting child for ordinary life or 

physical drill, or requiring either exemp- 
tion from special branches of instruction, 
or particular supervision. 


Schedule of Medidal Inspection. 


I, — Name 


Address „ 


Date of Birth ^ 
School „ 


H. — Personal History : 

(a) Previous itlnesses of Child (before admission). 


Measles. 


Wlooping Cough. 


Chickenpox. j Scarlet Fever. ! Diphtheria. 


Other Illnesses.® 


(i>) Family MedicaP History (if exceptional).® 
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Schedule of Medical Inspection — continxmd 



% 

I. 

II. 

111. 

IV. 


I. 

I 

II. 

III. 

iV. 

I. pate of Inspection 





13. Ear disease 


• 



2: .Standard and Regular- 




14. Hearing 1^. 

• 



ity of Attendance . 




15. Speech . 




3. Age of Child ^ . 

; 


, 16. Mental condition 


! 


4.* ‘Clothing and footgear^ 




• 




1 




[ V . — Disease or Deformity. J 




[II 1 . — General Conditions. ] 


• 



17. Heart and circulation 




5. Height^ 





18. Lungs 21 , . • . 





6. Weight® 





19. Nervous system 2“ 




7. Nutrition 9 . \ 





20. Tuberculosis 23 . 




8. Cleanliness and condi\ 





21. Rickets 24 . 





tion of skin.^^ 





22. Deformities, Spinal 





Head . 





Diseai?e, etc.2‘'i 





Body . 





23. Infectious or contagi- 










ous disease 2 ^ . 





J[IV . — Special Conditions.^ 





24. Other disease or de- 



• 


9. Teeth . 





fect 27 . 





10, Nose and throat . | 



• 




Tonsils’ . 


1 





• Adenoids 






Subma^. and cervi- 






cal glands . 






11. External eve disease 









12. Vision 1^ ‘. 









U. 





Medical Officer’s initi|il8. 




L. 







• 





General Observations. 


Directions to Parent or Teacher. 

♦ 

4. Results of Medical Inspection. — It is as 
yet premature to classify British results, because, 
up till now, the results .have been mainly 
sectional and experimental ; but in the re- 
ports and^^ooks given below much concrete 
information wttl be* found. On the Continent, 
^notably in Berlin, Charlottenburg, Wiesbaden, • 
Nuremberg, Zurich, Breslau, and several oth^r 
places, much material has been accumulated^ as 
the result of medial inspection. Much of this 
is available in annual reports. In this article 
it has been thought best to treat fully the ad- 
ministrative aspects of medical inspection. 

5. Dutiej op the Medical Opficee of Schools, 
OR School Doctor. — Doubtless the duties of 
medical officers of schools will vary considerably 
according to thie locality, type of school, industry, 
population, etc. Further,* the relation between 
the medical officers of health and the medical 
officers of schools will •vary according as the 
Local Authorities for Public Health are, as in 
England, also the Local* Authorities for Educa- 
tion. But, in general, the duties will be much 
the same. The following regulations, prepared 
by the Edinburgh School Board for the Medical 

VOL. IX 


Officer of Schools, may be taken as a general 
type, capable of adaptation to special circum 
stances. They may be extended according to, 
circumstances ; but it is not probable that, in 
any large School Board area, they can be dim- 
inished. They show that the work of a medical 
officer of schools has already become so import- 
ant and exacting that we may now say th^t a 
new Medical Service has been created. What 
developments this service may undergo, no one 
can foretell ; but that the developments will be 
greal is bt^ond doubt. A new type of “ clinical 
medicine ” has* thus arisen on the borderland 
between grosjf disease and perfect health. This 
ne^\^ specialism is determined by the needs of 
educational practice, which can *io longer pro- 
ceed on the assumption that every child is 
normal and every mind eqtfally fitted for in- 
struction. But the need of thus at once adapt- 
ing education^ to the child and the child to 
education elevates on to a higther .plane all the 
minor ailments and defects. The result will 
be an enormous* expansion of the preventive 
functions of the medical profession. No doubt, 
also, the question of hospital and private treat- 

• m K 
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ment will receire an’immense impetus. Alrci ly 
one result of piedical inspection in London, as 
in other parts of Enp^land, 1ms been to^stminlate 
the discussion of how to discover diseases and 
how to arrange for their treatment. The same 
problem has already emerged in Scotland. It 
’may be expected that, as time advances, the 
treatment ‘ both of minor and major ailments 
will steadily increase and tlie functions of tlie 
medical profession will grow in importance. 

EDINBUKGH SCHOOL BOAKD 

Begulations for the Medical Officer of 
* Schools 

1. He shall advise the Board as to new sites, 


and shall preserve and maintain on approved 
schedules a record of the examination of each 

^^9!^ He shall organise and superintend such 
systematic measurements and observations as 
the Board shall institute or approve,— for 
ample, measur/^ments of height and* wdght, 
improvement or deterioration of physique, and 

the like^ ^ , . . 

10. He shall from time to time inspect. the 
physical exercises giveniin the Schools, and shall 
report to the Board anY practices that he con- 
siders injurious to individual pupils. 

11. if any child is specially reported to him 
by the Head Teacher as suffering from any 
arlmeiit or defect (^injury, he sfcall as soon 
as possible exami^ the child and give such 


plans of new Schools, and also, when required, 
as to School apparatus ; he shalf exercise a 
general supervision over the ventilation, heating, 
lighting, eaiid cleanliness of the Schools ; he shall 
periodically inspect all School lavatories and 
other sanitary installations, and he shall report 
immediately to the Headmaster, and, if neces- 
sary, to the Superintendent of Works, any in- 
sanitary conditions discovered. 

2. On receiving intimalion of an outbreak of 
infectious disease among the pupils attending 
any School, he shall at once inquire into the 
outVireak ; he shall ^akc such action as may be 
immediately necessary ; a^ld ho shall, as soon as 
practicable, report the result of this inquiry to 
the Board, and to the Medical Officer of Health 
for the city, and shall co-operate with him in 
any measurdk he may propose for the prevention 
of infection. 

3. He shall advise the Board as to the neces- 
sity for periodic disinfection and cleansing of 
the Schools, with a view to the prevention of 
disease. 

, 4. He shall make such examination as the 

Board may require as to the mental and physi- 
cal condition of children selected^ for Special 
Schools or Classes, and shall grant any necossirry 
certificates. ^ 

He shall medically superintend all Special 
Schools and Classes ; he shall keep the Board 
informed of tiie mental and physical progress 
of the children, and he shall indicate any 
measures that may be advisable for t^e preser- 
vation or promotion of their health. 

6. On receiving intimation from tl^e Chief 
Attendance Officer that!^ a child is absent from 
School on acceunt of alleged illness, he shall, 
where a medical certificate is not produced, 
inquire into the caJse and report to the Board. ^ 

7. He shall advise the Board as to c the 
children remitted to any Day Inijustrial School 
and shall make suidi medical examinations and 
reports as may be required. 

8. To the extent and in the form prescribed 
from time to time by the Board, he shall medi- 
cally examine the pupiis attending the Schools 


direct^ ons as ma/nbe necessary. 

12. Whan re(|uired, he shall medically ex- 
amine candidates appointed to positions under 
the Board, Junior Students and Intending 
.Junior Students, and report in cases of em- 
ployees absent owing to illness. 

13. He sfiall, after such examination as he . 

may find necessary, certify the iitnCss of teachers 
or pupils* to undergo special course* of Physuial 
Training. ^ ^ * 

14. He shall, by lecture, demonstration, or 
otherwise, instruct the teachers in the methods 
of recognising the common ailments and defects 
of School children ; in the practice of first aid 
for School accidents ; in the general hygiene of 
the School and class-room, and in the physio- 
logical principles that underlie physical training. 

15. He shall keep such records and books as 
the Board may prescribe or .‘ipprove ; he shall 
submit an Annual Report on the work done, 
and he shall make such special reports as the 
Board may require. 

16. He shall perform any other medical 
duties that may be, from time to time, required 
by the Board ; but medical or surgical treatment 
shall be no part of the Medical Offic*^’s duty. 

Adopted hij the Board on Decemher 1906. 

. Literature. — 1. The Medical Inspection of 
ScfiOOL CnfLDREN. Text-book for Medical 
Officers of Schools, Medical Qfficers of Health, 
School Managers and Teachers. By W. Leslie 
Mackenzie, M.A., M.D., assisted by Edwin 
Matthew, M.A., M.B., C.M., F.R.D-P.E. (William 
Hodge & Co., Edinburgh and Glasgqw.) 

2. The Hearth of the School Child^ By 
W. Leslie Mackenzie. (Contains some- account 
of Medical Inspection in Germany.) 

3. Report of Royal Commission on Physical 
Training (Scotland), 1,903. (Blue Book.) "(Con- 
tains Reports on Edinburgh and Aberdeen 
Schools.) 

4. Report of Inter-departmental Committee 
on Physical Deterioration, 1904.' (Blue Book.) 

5. Report of the Inter-departmental Com- 
mittee on Medical Inspection and Feeding of 
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School Children attending Public Elementary 
Schools, 1905. (Blue Book.) • 

6. Report by Dr. W. Leslie Mackenzie and 
Captain Alan Foster on a Collection of Statistics 
as to the Physical Condition of Children attend- 
ing the Public Schools of the School Board for 
Glasgow; 1-907. (Blue Book.) (Heights, weights 
and housing of over 72,000 school children.) 

7. Report issued by Edinburgli i^harity 

Organisation Society on the Physical Condition 
of 1400 School Childr(|n, together with some 
account of their Honies and Surroundings. 
(P. S. King & Son, London.) (The most ex- 
haustive investigation of its kind yet published 
in Britain.) ^ ^ 

8. Report# on ExaminaVpn of 1000 Glasgow 
Children by Dr. A. K. Ci^lmers and others. 
(Transactions of Royal Sa.iitary Insl^tute, 
Glasgow Congress, 1904.) 

9. Report by Dundee Social Union on 1000 
Dundee School Children. (Leng & Son, Dundee, 
J905). 

10. Annual Reports by Dr. James Kerr, 
•Medical Officer (Education), London County 
Council. 

11. Annual Reports by Medical Cffficer of 
Dunfermline jJarnegie Trust, 1906 and 1907. 

12. Transactions of Nuremberg Congress on 
School Hygiene, 1904. (Four Volumes.) 
(Nuremberg : Verlag von J. L. Schrag.) 

13. Transactions of London Congress on 
School Hygiene, 1907. 

14. International Magazine of School Hygiene, 
edited by Sir Lauder Brunton, Dr. Axel Johan- 
nessen, and Dr. Herm, Griesbach. (Leipzig : 
Verlag, Wilhelm Engelmann.) 

15. Memorandum on Medical Inspection of 
Children in Public Elementary Schools, under < 
Section 13 of the Education (Administrative 
Provisions) Act, 1907 ; issued by English Board 
of Education (Circular 576>. Model Schedules 
issued by smne Board. 

16. General Report on Teaching of School 

and Personal Hygiene to Students in training 
4n Scotland. (&ue Book, Scotch Education 
Department.) ^ 

17. See also general^works on School Hygidhe, 
particularly Enz^klopddisches Ilandb'iich der* 
i^chvlhygiene^ edited by Dr. R. Wehmer (Wien 
and Liepzig, 1904: Verlag von A. Pichlers, 
Witwe Sohn), and Haridhuch der Schul- 
hygiene^ by^Dr. Leo Burgers tein and Dr. A. 
NetolRzky (Jena : Verlag von Gustav Fischer). 

18. Report by Dr. Crowley,* Bradford, On 

a Course of Meals given to Necessitous Children 
from April to July 1907. *^(Full details of diets, 
increase of* weight, menus {or each day, cooking 
recipes, etc.) • 

Schott’s Method. — A method of 
treating heart disease (myocardial) by Nauheim 
baths (containing carbonic acid gas) and 
exercises (resistance gymnastics). 


SchrS.gfer’s or Sch refiner’s Lines. 

— Curved (undulating) lines in the- enamel of 
the teeth due to th€ curvature of the dentinal 
tubes. 

Schrapnell’'S or Shrapnell’s 
Membrane. — The lower p&rt of the- 
tympanic membrane {memhraTia jlacsida). See 
Ear, Examination of {Tympanic Membrane^ ; 

» Ear, Mit)DLE, Chronic Suppuration {Syniptom- 
* atology. Perforation^ Attic Disease). ^ 

Schroeder’s Contraction Ring;. 

See Bandl’s Ring. 

Schuele’S Sigrn. — An arrangement of 
vertical folds of the skin between the eyebrows, 
supposed fancifully to resemble the Greek 
letter omega (Q or to) and to be characteristic 
of melancholia. 

Schuller’s Method. — A means of 
performing artificial respiration. See Asbhyxia 
{Resuscitation^ Methods). 

Schultze’S Folcl. — A special fold of 
the amnion near the root of the cord on the 
foetal surface of the placenta,* passing to and 
indicating the position of the i;elics of the 
umbilical vesicle (if present). 

Schultze’S Method.~The swinging 
movements recommended by B. Schultee as a 
means of resuscitating still-born babies. See 
Asphyxia {Resuscitation, Methods ) ; New-born 
Infant {Asphyxia Neonatorum, Treatment). . 

Schultze’S Tract. — A special tract 
of descending fibres in the spinal cord (posterior 
column) which undergoes degeneration after 
division of the cord and has then a comma 
shape. 

Schumbergf’s Process. — A method ‘ 
of sterilising^ water “by adding 1 c.c. of a 
bromine solution to 5 litres of water, and after 
5 minutes^ contact neutralising with ammoni#, 
water” ; it is believed to be effective in destroy- 
ing the bacillus typhosus. • 

Schwabach’s Test. Sec, Ear, Ex- 
AMiN^TiON^OP {Rearing Tests). 

Schwalbach. See Balneology 
{Germany) ; Mineral Waters (Chalybeate). 

Schwann’s Sheath.— The medullary 
or white sheath of a nerve fibre. See Physi- 
ology, Tissues {Nerve, Axon)^ 

Sbhwartze’s Operation. See Ear, 
Middle, CiiRomc Suppuration {Diseases of the 
Mastoid, Treatment). The %ch^artze-Stacke 
operation is a modification. 

Schwefzerhallq. See Balneology 
(Switzerland), ^ 
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SCHWENINGER CURE 


Schwenlngfer Cure.— A m.ihc l of 

treating obesity resembling Oertel’s; it is dietetic 
(no water being drunk at meals), and is assiciated 
with systematic exercise and massage. 

« 

SciACCd.* See BALKBOLOGy {Itali/^ Sicily, 

• Sulphur Witters). 

SciSipOdy. — Congenital enlargement ot a 
foot ; rnacrosomiaof one extremity, or maeropodia. *| 

« 

SCiSLtiCa — Relating to the ischium, e.g. the 
sciatic artery, foramen, nerve, notch, plexus, etc. 

SciSltica.. See also Abdominal Aneurysm 
{Differential Diag^atsis ) ; Cautery {Uses ) ; Elec- 
tricity {Uses); HiP-JoiNr, Diseases of {Diag- 
nosis); Hydropathy Hysteria {Sensory 

Disorders) p Tabes Dorsalis {Diagnosis) ; Sur- 
GiCAJ. Affections {Injuries of Sacral Plexus). — 
An indefinite term applied to conditions asso- 
ciated with pain in the region of the sciatic 
nerve. This important nerve trunk is the 
continuation downwards of the main part of 
the sacral plexus {kee SpInal Cord). It 
arises in the pelvis, and enters the buttock 
through the great sacro-sciatic foramen below 
the pyrifornim muscle, and extends down to 
about the middle of the thigh, whore it ter- 
minates by dividing into the external and 
internal popliteal nprves. In position the main 
trunk of the sciatic nerre lies rather internal 
to the mid-point between tlie ischial tuberosity 
and the great trochanter of the femur. It 
supplies muscular branrhes to the luirn-string 
muscles on the back of the thigh and the main 
part of the adductor rnagnus. A knowledge 
of tlie course and distribution of its main 
branches is essential for understanding the 
diseases of the nerve trunk. 

The external popliteal nerve passes down into 
. the popliteal space, which it leaves, ultimately 
dividing into anterior tibial and musculo- 
cutaneous nerves. The branches oi^ the external 
|)Opliteal neifve are cutaneous for the outer 
side of the leg, and also articular. Tlje anterior 
tibial nerve takes origin opposite* the neck of 
tile fibula, and passes down the leg, coming in 
contact \vi^h the anterior tibial vessels in the 
upper third of the leg, and terminating in front 
of the ankle-joint by dividing inf^o internal and 
external branches. This nerve supplies muscular 
branches to the extensor muscles (tibiali^ anticus, 
extensor longus digitorum, extensor propHus, 
peronous tortiiis), and an articular filament to 
tlie ankle-joint ; the terminal branches are 
concenied in the ‘^supply of the tarsal articula- 
tion (external branch) and adjacent sidos of 
first and second toes (internal branch). 

The mmculo'dkitanem, the other terminal 
branch of the external popliteal nerve, becomes 
cutaneous by piercing the deep fascia in the 
lower third of the leg,^and almost immediately 
divides into two branches, internal and external. 


The iptemal supplies the* skin over tVie inner 
side of the great toe and the adjacent^ sides of 
the second and third toes, also the skin on the 
interual malleolus and inner side of ithe foot ; 
the external branch supplies the skini over the 
adjacent sides of the second and Ynird, and 
third and fourtli toes, also the skin oyfef external 
malleolus and outer side of the foot. 

The ^infernal popliteal nerve passes down 
through the popliteal space to terminate opposite 
the lower border of t|ftie popliteus muscle, by 
becoming directly coutmuous with the posterior 
tflbial nerve. The branches of the internal 
popliteal nerve are — a cutaneous branch (ramus 
c;j)mmunicans tibialisj^articular branches to the 
Iftiee-joiut, and imjfecular branches to the 
gastrocnemius, pla^aris, soleus, and popliteus 
musijcs. The ^ffosterior tibial nerve is the 
direct continuation of the external popliteal 
nerve, and supplies cutaneous branches, articular 
filaments to the ankle-joint, muscular branches 
to tibialis posticus, flexor longus digitorum, 
flexor longus halluois, and soleus muscles, and 
filial^ terminates as the internal and external- 
plantar nerve. 

Sciatifsa is (jjiaracterised by paiif in the back 
of the thigh irt the region of the ^ciatic nerve, 
the pain in some cases involving the whole area 
of distribution of the nerve. The pain is 
aggravated by certain positions or after exertion, 
and has its sites of maximum intensity in the 
middle of the thigh or at the sciatic notch. 
In chronic cases there may be some muscular 
atrophy and cramp of the muscles, with localised 
fibrillary contractions in the muscle fibres. 

Etiology and Pathology. — Examination of 
portions of the sciatic nerve in cases where 
stretching or excision of pieces of the nerve has 
been resorted to, has revealed an inflammation 
of the nerve trunk. The causes of this Inflam- 
mation are obscure. • The poisons of rheumatism 
and gout are probably the most iinpojjtant factors, 
and when these are present slight exposure to 
cold and damp or severe imfJscular exertion may 
induce an attack. The diagnosis is as a. rula. 
easy; it is made by ^1) digital examination 
ovOr the nefve, and (2) jutting the nerve on 
*tho stietch, which movemenib causes pain. If 
the following points are kept in mind little or 
no difficulty will be encountered 

1 . Pain ill the region of the sciatic nerve may 
be induced by pressure on the nerva within the 
pelvis, e.g. distended rectum, uterine tumour, 
or pelvic inflammation. 

2. A similar pain ^ay be indueed by a joint 

lesion, e.g. disease of the hip-joint, or sacro-iliac 
articulation, * 

• 3. A lesion of the ’cauda equina, or nerve 
roots, or even a lesion of the cord higher un 
may produce symptoms of sciatica. A careM 
investigation of the sensibility and of the areas 
of distribution of the lesion will el imina te this 
4. The presence of foci of inflammation of 
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muscle tissue may induce a clinical picture of 
* sciatica. This is 'a point of considerable import- 
ance, and is apt to be overlooked. Further de- 
tails on this condition will be found in the 
article on “Chronic Rheumatis#,” vol. viii. 

’Tl^e prognosis is always guarded as to rate of 
recovery. The disease is usually a protracted 
one and not very amenable to treatment. In 
treatment we should be guided by the f^ct that 
the*^disease is usually the local manifestation of 
a general toxaemia. H^nce general treatment 
is all-important, more Especially that devottd 
to promoting the activity of the organs con- 
cerned in elimination— bowels, skin, and kidneys 
(see “ Balneology,” vol." i.). The diet shouM 
be studied tlong the line'tv indicated for rheu- 
matism. The internal adm'^iistration of seda- 
tives of any kind should be withheld as lotig as 
possible, and should opiates be necessary these j 
should only be administered by the physician. I 
In a few" cases complete rest in bed with im- I 
mobilisation in a long splint is the best means j 
of promoting recovery. After the* acute stage : 
‘has passed off, massage in various forms i% the 
most valuable line of treatment. Counter- ; 
irritation by Slry cupping, iodinej acupuncture, ' 
or other rmmns is sometimes of benefit, and i 
when the case is very intractable a good result | 
may follow nerve-stretching or excision of a part | 
of the nerve trunk. General tonic treatment is 
useful, and more especially the internal admin- 
istration of cod-liver oil and arsenic. 

• 

Sciiia,. See Squill. 

Scillism. — The poisonous effects due to 
the use of preparations of squill containing the 
bitter principle or glucoside, scillitojcme (w"hich# 
resembles digitalis in its action). 

ScillOCepha,ly. — The deformity of the 
head in which it has a small, peaked shape, like 
the bulb of^^quill (Lat, scilla^ squill). 

Sciride Boil.— Aleppo boil. See Furun- , 
>ULirs Orientalis. 

Scintilla.tion.^A symptodi charac^r- 
ised by the appeanance of sparks in the field of* 
vision (Lat. seintillare, to sparkle), as in attacks 
of hemicrania. See Migraine. 

Scirrhpus* and Scirrhoid.— Hard 
in consistence, and resembling «i scirrhus (Or. 
cTKtppo?, gypsum). 

• 

Scirrhus. — A hard •form of carcinoma. 
See Mammary Gland, Diseases of {Carcinomata), 

Scissor-Leg' Deformity.— The de- 
formity, kntiwn also as “ crossed-leg,” in bilateral 
hip-joint disease, when tlie lower limbs are ad- 
ducted and cross each other. See Hip- Joint, 
Diseases op {Bilateral Hip Disease) ; Deform- 
ities {Coxa Fam). 


Scissors. — In surgery and obstetrics 
various* scissor-like ^instruments S,re’used; e.g. 
Allingtfam’s scissors (for fistula in ano), Naegele’s 
or Smellie's scissors (for craniotomy), and Skene’s 
Hawkbill scissors (for.^rachelorrhaphy). 

SC.L.A — The contractad form* of scapula- ' 
Ifeva-anterior, the left scapulo-anteribr position 
in transverse presentations in midwifery. See 
^Labour, Diagnosis and Mechanism {Transverse 
Lies), ^ 

Sclera,. — The sol erotic coat or white of 
the eye (Gr. a-K\rip 9 s^ hard), scleral meaning 
relating to this coat. See Glaucoma {Treatment^ 
Scleral Puncture). 

Sclerectomy.— Excision of a portion of 
the sclerotic or of sclerosed bone. 

Sclerema Neonatorum. See also 
New-born Infant {Sclerema ), — A study of the 
literature of the strange infantile malady known 
as Sclerema Neonatorum tends rather to per- 
plexity than to a. clear conception of a definite 
morbid entity. It is difficult to be sure how 
far the various authors are describing one 
and the same disease, and* whether cases 
alike in their nature are not sometimes 
classed under difi'erent headings. In* this 
country w"e are not favourably placed for 
foUuing a judgment upon these questions, seeing 
that with ns the disdhse is so rare .that there 
are few opportunities of bringing the different 
views which are put forward to the test of 
practical experience. *111 some lauds, as in 
Italy and France, on the other hand, sclerema 
seems to bo far less uncommon. 

We are constantly warned against confusing 
sclerema with symptomatic oedema, of the 
ordinary kind and with the ordinary distribution, 
occurring in new-born infants ; but on the other 
hand an oedematoiis variety of sclerema is 
described, an^ the more recent writers, adopting 
a classification long ago suggested by Brissard, 
divide the cases of true sclerema into tw«) 
classes, to*w"hich the names of fat sclerema and 
sclermdema are respectively applied. • 

Fat sclerema is a symptomatic condition met 
with ill young infants who have been subjected 
to a drainage of liquid in the coarse of severe 
attacks of diarrhma or vomiting, and the 
induration of the subcutaneous tissues in such 
cases' im attributed to^ solidification of the 
panniculus adiposus. As Ganger pointed out — 
and his observations have been * confirmed by 
^nopfelmacher — the fat of ^oung infanta is 
richer in stearin and palmatin and poorer in 
olein* than that of adults, and therefore solidifies 
at a higher tentperature. 

In sclercedema^ on the other nand, the indura- 
tion is ascribed to.a peculiar form of firm oedema, 
due, at least in part, to serous infiltration of the 
subcutaneous tissues and of the connective tissue 
between the muscles. . 
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SCL'EREMA NEONATORUM 


Cases descriWl under the name of scleroma 
neonatorum for the most ,part belong. l>o this 
latter category, but it is acknowledged tfiat the 
clinical features of the two varieties are umJi 
alike ; that the two are often hard to distinguish, 
especially m their later stages, and that they 
may occui; in assodiation. 

The infants who suffer from this disease are 
often premature, or if born at full term havo^ 
an aspect of prematurity. It has been met* 
with ‘Jnore frequently in the colder than in the 
warmer seasons, and in children born under 
unfavourable hygienic conditions than among 
those of the better- to-do classes. It is specially 
frequent in foundling hospitals. 

The first symptoms usually develop when the 
child is a few days old, but in some cases the 
disease is |)resent at birth. The •conspicuous 
signs are a peculiar coldness of the surface, 
accompanied by a conspicuous fall of the internal 
tempr rature ; induration of the subcutaneous 
tissue over a greater or less area ; slow respira- 
tion, and a slow and fqoble pulse. 

The skin of the affected parts cannot be 
pinched into folds, as can that of a healthy 
infant, and the Surface is smooth and tense, and 
somewhat raised above the level of the surround- 
ing skin. The sclercrnatous areas feel firm and 
clastic and seldom pit on pressure. The tint 
of the skin may be 'normal or dusky red or even 
purplov ard an icteric tVnge is also frequently 
noted. The pink tint disappears under the 
pressure of the finger. The induration which 
is at firsts localised mily remain so, or may 
spread to parts previously unaffected, until it 
becomes almost universal. 

As a rule the dorsal surface is first involved, 
the face and ventral aspect become affected 
later, but even in the worst cases the induration 
seldom spreads to the front of the chest. Hard 
j>atches may be present on the cheeks even in 
the milder cases, and in severe onqs the features 
may be rendered immobile, and sucking may 
become impossible. 

When induration is very general,* rigidity of 
thO limbs becomes a prominent symptom, so 
that the infant may be lifted as a rigid whole. 
These features were observed in the earliest 
recorded case, that of Usenbenzius (a.d. 1722), 
who described a foetm vivu^, frigidus et rigidm. 

The fall of the temperature ^ is very con- 
spicuous in such cases, and, accordiirg to G. 
Somma, who regarded it as the essential and 
primary symptom, may even reach to 23'’ C. 
(73*4'’ F.), but in^ some more benign cases tl\ip 
same author quotes 35'* C. (95“ F.) as the lowest 
limit reached. Such temperatures are obtained 
in the internal cavities, such as the rectum, and 
the icy coldness ol the surface is often referred 
to by authors. t 

Ballantyne states that the pulse rate, which 
is normally 120 to 150 per minute during the 
first dayst of life, may fall to 80 or even 70. 


At the same time the pulse is extremely feeble, 
and the heart-sounds may hh hardly audible. ' 
The respirations may be slowed from the normal 
rate of 10 to 30 or even 20 per minute. The cry 
is feeble and has a peculiar squeaky character 

In cases of severe generalised scleyemp. the 
prognosis is eftremely bad, and death usually , 
occurs within a few days of the onset of the 
disease,* as a rule in the^rst week of life. From 
a review of the various published figures Ballan- 
tyne concludes that tfie average mortality is 
al)out 50 per cent, bit some of the statistics * 
of foundling institutions show a much higher 
mortality than this. 

c The favourable pr^nostic points are limita- 
tion of the iiidura^On, a not excessive fall of 
ten perature, the Jmsence of pulmonary or in- 
testil!al complicauons, birth in a warm season, 
and good nutrition and robustness of the infant 
when born. 

In the out-patient departments of our hos- 
pitals, cases are occasionally seen which show a 
localised induration on the back and limbs, most 
pronounced about the buttocks, .and extending 
in a tappririg form down the backs of the thighs 
and arms, and in which the induration ha^ all 
the characters assigned to scleroedema. Such 
infants usually come under observation when a 
few weeks old, after the initial fall of tempera- 
ture and the other constitutional symptoms are 
things of the past, and when it only remains to 
watch the gradual resolution of the sclereniatous 
lesions, a process which in the cases which have 
come under the writer's notice has usually taken 
some five or six months. The areas of indura- 
tion gradually decrease in size and break up 
^ into discrete islets, which undergo softening, 
but at no time pit on pressure. 

If these be cases of true scleroedema they are 
certainly less rare than the fatal cases, at least 
among the poorer classes in London. 

I In fat sclerema the changes dessiribed in the 
skin and subcutaneous tissues cqpsist in an in- 
crease of connective tissue and atrophy of the 
fat cells, which are always devoid of fat and**^ 
^h{^w conspicuous nuc^i. In scleroedema, on 
the other hand, a well-raarked oedematous in- 
filtration of the subcutancous'tissue is observed. 
Visceral changes are also met with in fatal cases, 

I such as broncho-pneumonia and atelectasis, sub- 
pleural and sub-pericardial hemorrhages and 
congestion of various internal org^s. Comba 
lays special stress upon an intense and diffuse 
affection of the renal tissue, evidenced during 
life by scanty urine* containing albumen and 
renal elements. 

The theories whidi Jiave been advanced to 
explain the phenomena of sclerema are many. 
The earliest observers regarded the induration 
as inflammatory, and some looked upon it as a 
kind of erysipelas, others as a special form of 
inflammatory lesion, and others again as ana- 
logous to phXegmcma ulba dolem* 
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Some have attributed the onset of the disease 
to circulatory disturbance, others to pneumonia 
or either pulmonary lesions, and yet others to 
affections of the digestive tract. Some excellent 
observers, including L. Somma, G, Somma, and 
Ballantyne, although they differ on minor points, 
agre'e in Regarding an affection* of the nervous 
sysl-em, attended by disturbance of the thermo- 
taxic centres, as the primary lesion in sclerema. 

’More recent investigations have been carried * 
out by Schmidt, Comba, Jemma, and others, 
which render it probable that it results frjm 
septicaemia, not due to any specific •micro-organ- 
ism, but to various bacteria such as the bacillus 
of Friedlander, streptococci, and staphylocoqpi. 
Such infeeftion best explains the subseriAis 
hsemorrhages, broncho-pneumonia, and other 
visceral lesions so frequently present, to» which 
too little attention was formerly paid by ob- 
servers, whose attention was chiefly centred 
upon the changes in the skin and subcutaneous 
V tissue. 

The treatment of sclerema has^ been largely 
directed to combating the depression of tejjapera- 
ture by warm bottles, friction of the surface, 
jafid other ifieans. The use of^ the 'incubator 
appears to be clearly indicated. • 

Massage, from the extremities upwards, has 
proved of service, and is strongly recommended 
by Soltmann. Inunctions of warm oil, of cam- 
phorated oil, or of mercurial ointment have also 
been advocated. 

Brandy may be given with the milk, which, 
when the child is unable to suck, must be given 
with a teaspoon or by tube. Subcutaneous 
injections of ether and of citrate of caffeine were 
employed by G. Somma, and inhalation of 
oxygen has also been recommended. • 

Scleremia^ See Sclerema Neonatorum. 

Sclerenchyma.. * See Stools {Concre- 
tions confining Sclerenchyma or Bast Cells). 

Sclero-a — In compound words sclero- (Gr. 
a-Kkyjpo^s, hard) means tough or hard, or, relating 
to the sclerotic coat 4)f the oyc^ e,g. sclerosis, 
sclero-choroiditis, sclgrotome, etc. 

# 

Sclero-choroiditis. — Inflammation 
of both the sclerotic and choroid coats of the 
eye. See Choroid, Diseases of ; Sclerotic, Dis- 
eases OF.^ 

Sclerocorneal. — Bdonging to the 

sclerotic and corneal layers of the eye. 

• 

Sclerocyclotomy. — The operation of 
division of the cili^y •muscle of the eye by 
Hancock’s method. 

Scieroda.Ctyiy. A disease of the digits, 
characterised by shortening, deformity, and a 
waxy appearance ; it is allied to sclerodermia 


Scieroderm ia« See 'also Adrenal 
Glands {Addison^ s Disease, Diagnasis) ; Alopecia 
( Vari&iies) ; Nails, Affections of (Alail-changes in 
Sclerodactyly) ; Raynaud’s Disease {Symptoms). 
— This term is used 19 define a group of diseases 
in which the skin becomes abnormally hard and 
immovable. There are two* main types of this* 
disorder ; the first known as diffuse symmetrical 
sclerodgrmia, and the second as circumscribed 
sclerodermia. 

Diffuse Symmetrical Sclerodermia 
This disease is theyarer of the two conditions, 
and commences as a subacute disorder, or in 
some cases very gradually and insidiously. In 
the subacute cases the induration of the skin 
is preceded by symptoms such as pains in the 
joints, tingling, etc. Early a feeling of stiffness 
of the skin in the parts to be affected is noted, 
and this symptom gradually increases. The 
skin, usually of symmetrical areas, is now found 
either to be slightly though firmly oedeAiatous, 
pitting on firm pressure, or to be indurated. 
The induration is the fJhal phenomenon of this 
stage of the disease, and the period of oedema 
may have been absent altogether. The indu- 
rated skin is hard, * immovable, incapable of 
being pinched up between the fingers, and on 
account of its immobility prevents movement 
in the parts which it cgvers. Usually large 
symmetrical areas a^re affected in this way, so 
that the face, neck, upper extremifies, and the 
upper part of the trunk may be completely or 
more less continuously involved. The upper 
portion of the body shows the 'disease most 
commonly, though it is by no means unknown 
in the lower extremities. 

Early in the disease the appearance of the 
skin may seem to be but little altered, but on 
examining more carefully, the normal texture 
is seen to be changed, the natural furrows and 
“ lines of cleavage ” are obliterated, and very 
often a slight amount of patchy erythema is 
observed. The edge of the sclerodermic area 
may occasionally be seen, especially in ca^es 
where oedema is present ; but in other cas^s the 
edge or advancing border cannot be easily 
distinguished except by palpation.^ Pn drawing 
the fingers across the affected area a pale line 
is produ'ced l^y expression of the blood, and the 
normal colour is only gradually resumed as the 
vesse^ fill up again. It is not unusual to see 
minute dilated vessete, either in lines or in 
tufts, in various parts. • 

A peculiar immovable mask or statue-like 
appearance is early assuAed in the disease 
without apparent deformity ; but as the earlier 
stages of th^ malady pass over, contraction of 
the affected skin procedis, atrophy of the 
subcutaneous tissue and underlying muscles 
takes place, and great deformity ensues. The 
joints of the fingers apd hands become perman- 
ently flexeij, the finger tips are pointed, and 
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atrophy proceeding further may even rcL dt 
in necrosis ot the extremities. In the . same 
way the face, instead of immobile i mask- 

like appearance wluch it first possesses, under 
goes great disfigurement qn account of the con- 
traction of the skill and the atrophy of the iinder- 
lying parts ” The » skin is stretched over the 
bones, the by el ids are everted, the gums shiink 
from the teeth, which may fall out, lips 
become puckered and shortened. Fortunately 
these changes affect a considerably srpaller area 
than the early stage of oedema or infiltration. 
The fixation and movement of the joints, the 
interference with respiratory moveilients, diffi- 
culties in deglutition, as well as the depressing 
influence of the disorder, intjrfere most seriously 
with the health of the patient. The atrophic 
areas of skin in the later stages can usually be 
readily distinguislied from the healthy skin on 
account of the alteration in its texture and 
pigmentation, in many cases they resemble the 
appearance of old ivory. The skin shrinking 
down on the underlying structures allows the 
outline of bones and teifdons in* the limbs to be 
distinctly observed. 

In a considerable proportion of cases the 
prospect of at' leixst partial recovery is good. 
The duration of the disease varies very greatly. 
In those instances where the onset is subacute 
the prospect seems be better than in those 
which commence insidiously, and in which 
atrophy of the skin is an early sign. Even 
w'hon induration has occurrt'd, and the parts 
have remained <[uite immubile for months, or it 
may be years, softening of the hardened skin 
may occur. So long avS mdema or simple 
induration remains there is still prospect of 
improvement, but the longer the induration 
persists thci’e is less likelihood of complete- 
recovery, as the fixation of the parts produces 
atrophy of the muscles, partial or complete 
ankylosis of joints, and other destructive 
changes which produce permanent^ crippling. 
In those casos^ in which atrophy of the skin 
oc<?urs early or becomes general, symptoms of 
marasmus, and diminution of vitality owing to 
impaired nutrition, become pronounced, and the 
patient rea( 3 ily succumbvS to slight intercurrent 
maladies of the lungs, kidneys, etc. » 

The very striking features of, this disease 
render it easily distinguishable froiri one or two 
affections which simulate it. In scleregia or 
oedema of the new-born Vhe age of the patient 
is sufficient in Qiost cases to determine the 
diagnosis. Sclerodermia may commence in 
infancy, but more bommonly in early youth. 
It is worthy of notice that occasionally the rave 
form of cancer “en cuirasse,” in which the 
nodules of growth iuid infiltrating margin of 
the disease are sometimes di pi cult to dis- 
tinguish, has been confused with sclerixlermia. 

Trmkfnent , — No specifiyc lines of treatment 
have had any effect in determining its course 


or curing the disease. All efforts should be 
concentrated 01/ protecting the patient against 
adverse hygienic influences, especially that of 
cold ; the subjects of sclerodermia are especi- 
ally susceptible to the depressing influences 
of a low temperature. The food should Be 
arranged so as to allow of nutrition being l^dpt 
up to the highest standard, and the organs of 
digestion should be aidejl in every way. Local 
treatment by means of gentle friction ahd 
massage, with the application of oily substances 
or^ simple ointments, is frequently of much 
advantage. 

^ Circumscribed Sclerodermia 

^his form of disease is frequentl 5 ^ known as 
morph a^a, and in older terminology as the 
keloiditjf Addison. 

The lesions make their appearance usually 
without symptoms, though occasionally sensa- 
tions of tingling in the areas about to be 
affected may precede or accompany the indura- 
tion of tlie ^tfkin The patient’s attention is 
attracted by these symptoms or by^ the stiffness 
of the patch of skin, by the loss of hair, if the 
scalp is aflect^I, or by simply observing the. 
alteration in thS colour and texture lOf the skin, 
if the disease attacks a prominent position. 
The altered skin assumes a stiff, parchment-like 
texture, and is pinched up between the fingers 
with difficulty, the affected area is altered in 
texture, the natural furrows and wrinklings dis- 
appear, and it usually assumes a smooth, 
polished surface. Frequently the pigmentation 
is also altered, and the affected area may have a 
light sepia tint, resembling old ivory. In other 
cases the area of the lesion is whiter than the 
shrrounding skin, and has a glistening appear- 
ance. It is not unusual to observe that 
increase of pigmentation is noticeable in the 
apparently normal ski^i surrounding the lesions. 
The margins are sharply dofined^s^ and in 
different cases the affected areas may l3e slightly 
raised above or depressed below the healthy 
skin, so that an edge or furrow marks its 
border ; in the^ later stages of the disease more 
or less depression of the %ffected area is the 
rule. In the early stages the borders of the 
lesion show a peculiar erythema, giving a pink 
or lilac tint which fades away into the sur- 
rounding normal structures. The shape of the 
lesions vary very much; they may%occur as 
patches of a rour^ed or oval shape, which ^re 
sometimes quite small and numerous, so as to 
deserve the name of “guttate sclerodermia.” 
In other cases the patches, an inch or two in 
diameter, are scattered* on various parts of the 
trunk or the extremities? Not unfrequently 
the lesions have a liueaV distribution, perhaps 
more commonly on the extremities, and ulti- 
mately give rise to “striae atrophicae.” 

But one of the most characteristic of all the 
methods of distribution is the appearance of 
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sclerodermia in bandk These may be multiple, 
. and when numerous occupy coVisiderable areas 
of iiie body; they seem to be frequently seg- 
mental in their distribution, or in some cases to 
follow the distribution of individual cutaneous 
nerves. Thus the position which is not un- 
commonly occupied by this ba«d-like structure 
is the distribution of the supraorbital branch 
of the fifth nerve, congimencing narrowly near 
the* supraorbital notch, and extending back- 
wards fan-like over thb forehead and vertex. 
In such cases little patches of sclerodermia n^y 
also be rioted on parts of the face’ supplied by 
other branches of the fifth cranial nerve. On 
the trunk the bands pursue a course parallel ^o 
the ribs, aifd when multiple a peculiar strip?d 
appearance is imparted, owing to the alter- 
nating bands of sclerodermic and normal skin. 
When much disturbance of pigmentation is 
present the appearance of the patient then 
becomes very striking. At first the bands of 
•sclerodermia are often raised, in the so-called 
indurated stage of the disease, they become 
* depressed later producing compression the 
underlying structures, as if a strap w^re firmly 
passed acro^ them. This beccioies especially 
noticeable when the band of sclerodermia passes 
over soft structures, as, for instance, the breast. 
In spite of the striking alteration in the appear- 
ance of the skin, sensibility is only slightly, if 
at all, disturbed ; not unfrequcntly the sweat 
and sebaceous glands retain a certain amount 
of activity, though, as a rule, this is much 
impaired. Patulous orifices of the sebaceous 
follicles are in certain cases the only disturb- 
ance of the glossy sinootliness presented by the 
altered skin. 

The progress of the disease is slow, and aftei^ 
the lesion is well formed it usually remains 
stationary for a long period, probably for years. 
It may then slowly disappear, the skin regaining 
much of b^s normal appearance ; but in other 
cases gradual atrophy develops with permanent 
destruction of the skin. In some cases retro- 
gression of the diseased areas may take place 
in one or two years-t In the^ majoritv X)f 
instances the disease Js of much longer durauon, 
and patches may make their appearance, and 
in turn disappear during ten years or more, 
while in others the skin becomes permanently 
atrophied. • 

In certain cases, especially when the sclero- 
dermia is of long duration, degenerative changes 
make their appearance. Occasionally ulceration 
of intractable character occurs on the sclero- 
dermic areas, and keratoma and other epithelial 
degenerations have been observed. 

The histological changes affect the corium 
mainly. , |t8 connective - tissue bundles are 
hypertrophied^ producing an aspect of great 
condensation of the cutis, without noticeable 
proliferation of connective - tissue cells except 
m certain positions. The upper layers of the 


cutis are especially affected, ahd the papillm 
more, pr less flattened, while the -sweat and 
sebaceous glands add ducts are compressed and 
even atrophied if the condensation passes deep 
into the cutis. Grpups of new connective- 
tissue cells are seen surroundii\g the skin 
appendages, and in certain other situations, 
especially surrounding the small blood-vessels. 
These vessels, as well as the lymphatic channels, 
are much narrower, but no signs of true 
obliterative endarteritis are noted. Surrounding 
the diseased area the blood and lymph vessels 
are usually wider thfgi normal. The epithelium 
may show pigmentation and may be thinned, 
but otherwise shows little change. The altera- 
tions described make their appearance in both 
types of the disease. 

The etiology of the condition is 'unexplained. 
It occurs in women much more frequently than 
in men, and may appear at a very early age, 
though apparently not in infancy. The majority 
of cases presenting themselves occur in adol- 
escents or young adults. There can be little 
doubt that many of the patients showing the 
disease are of nervous disposition, but whether 
this is associated witji the canse or is simply 
an effect of the malady is difficult to determine. 
Depressing influences seem to have less, eflfect 
in producing the circumscribed variety of the 
disease than in the case of the diffuse symmetri- 
cal type. Its relatien to nerve c^istuibution, 
especially in the band-like variety, which has 
frequently a typical zosteriform outline, is very 
suggestive, and has :fe*equently be^n remarked 
by clinical observers ; but no definite nerve 
lesion, such as in the case of herpes zoster, has 
yet been recognised in cases of zosteriform 
morphma. 

Treatment has very little effect in modifying 
the cause of an attack of morphoca. General 
measures to sustain nutrition and to keep th& 
patient in “ good condition ’’ should be taken. 
In some cases regular and gentle massage of 
the patch of sclerodermia, using ^ bland oil ^or 
the purpt)se, appears to hasten the resolution of 
the induration, and to make the skin more 
pliable, and should certainly be tried. Galvan- 
ism and electrolysis have been made use of, 
but^ without sufficient success to justify their 
employment except under very exceptional 
circumstance^. 

Scl^rcedeina.. • See Sclerema Neona- 
torum. • 

• Sclerogfenous. — Ce^ising hardening, or 
the^ production of firm tissue. 

Scleroma. See Sclerema Neonatorum ; 
Scleroderma. See also LaSynx, Chronic In- 
fective Disease* {Scleroma of the Larynx), 

Scleronychia..* See Nails, Affections 
OF THE {Sclerqnychia). 
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SclorOftiS. — The induration or harJeni 'g 
of an organ) part, or tissue, clue specially to the 
increase in it of connective tissue ; e.g^ sclerosis 
of the spinal cord, iiver, ovaries, arteries, etc 
Bee Ear, Middle, CuBoiyc Non - Suppurative 
Disease {Atrpphic Catarrh ) ; Falj/.)pian Tubbs 
\SalpmgitiSy Sclerosis of the Tubes ) ; Fascia 
{Diseases^ Dupuytreiis Contraction ) ; General 
Faralysis (Diagnosis)] Heart, Myoc^ardium 
AND Endocardium (Special Pathology^ Affections 
of the$AIyocardiu7n) \ Liver, Diskases of iCir- 
rfmsis)] Lungs, Diseases of (Fibrosis, Pneu- 
monokoniosis) ; Muscles, ^ Diseases op the 
(Degeneratio7i8) ] Nephritis (Renal Cirrhosis)] 
Ovaries, Diseases* of (Oophoritis, Cirrhosis of 
the Ovaiy) ; 1*aralysis (Prl./iary Lateral Scler- 
osis) ; Paralysis (Subacute Combined Degenera- 
tion of the . Co7'd ) ; Paralysis (Disseminated 
Sclerosis ) ; Syringomyelia (Diagnosis), 

Sclerosis, Disseminated. See 

Pakaly'sis (Afultiple Sclerosis). 

Sclerosis, M U Iti pie.. — Disseminated 
sclerosis, or “sclerose *en plaques.’’ See Par- 
alysis. 

Sclerostoma Duodenaie. See 

Parasites (Nematodes, Strongylidw, U^ichiayda 
D^iodehalis), 

Sclerotic, Diseases of the. 
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The sclerotic forms four-fifths of the outer pro- 
tective tunic of the eyeball, the remaining fifth 
being covered by the cornea. Although the two 
structures differ so widely in outward appearance 
they are histologically very much alike. Each 
is composed of interlacing bundles of fibres of 
connective tissue, but in the former There is less 
regularity of ^arrangement, and so the opaque 
whiteness of the one stands out in striding con- 
trast to the perfect transparency of the other. 
Tliere is, however, no sharp line of demarcation 
between th^ru, for microscopic examination 
shows clearly that one ptxsses without break jiito 
the other. The sclera is thickest behind, and 
becomes gradually thinner as the cornea is ap- 
proached, but localised thickenings occuj at the 
insertions of the ocular muscles. Its weakest 
parts are at ther lamina cribrosa, where the fibres 
of the optic nerve enter the eye, and at the 
zone round the cArnea overlying the canal of 
Schlemin. The sclerotic is very poorly supplied 
with both blood-vessels and nerves^ but it is in 
intimate anatumicfel connection with all the 
vascular structures of the eyel^alk Externally 
it is closely related to the blood-vessels of the 
conjunctiva and episclejral tissue, internally to 
those of the choroid and ciliary pody, and by 


the fibres of the ligamentffm pectinatum it is 
united to the Iris. It is traversed also by 
numerous vessels and nerves which penetrate it 
to gain ctccess to the interior of the eye, and by 
the venie vorticosie, as well as by the anterior 
ciliary veins whicli pierce it where they emerge 
on the surface of the globe. Along the course 
of these blood-vessels and nerves are numerous 
branched pigment corpuscles, which help to give 
f the structure a bluish colour, and which 'at 
times collect and form* brownish spots on the 
wl^ite of the eye. When this pigmentation is 
congenital it'usually occupies the circiimcorneal 
region, and has rarely any significance, but when 
ii.,is pathological it may implicate a considerable 
art;a of the sclerotic, and mark the site of a 
melat’O-sarcoina of the choroid. 

Th(i anato»riical connections just mentioned 
have an important bearing on the pathological 
relation of diseases of the sclerotic, which are 
usually secondary to those of the cornea and 
uveal tract. Idiopathic inflammation is rare,, 
but it does occur, attacking the part between 
the e( 4 iiator and the margin of the cornea. Two 
forms of inflammation can be distinguished : 
first, episcleritis, where the changels are limited 
to the siiperfi^al layers ; and, seqpnd, sclerot- 
itis, where the middle and deeper layers are 
involved. In the former the disease causes a 
good deal of annoyance, but is never serious ; 
in the latter it is dangerous to sight, owing to 
complications involving the cornea, iris, ciliary 
body, and choroid. ,, 

Episclehitis 

This disease occurs most frequently in young 
adults, especially if they have a rheumatic or 
^outy constitution. It is more frequent among 
women than among men, a result probably 
due to cliariges connected with menstruation. 
Attacks often occur regularly at the menstrual 
period, although the eye is, in the \nterval, to 
all appearance perfectly well. Episcleritis is 
characterised by the occiirrertce on the sclerotic, 
close to the margin of the cornea, of a circum- . 
scribed elevation of dg^k red or bluish red 
colcfnr. This*might at fir^t sight be mistaken 
fbr a phlycten, but careful examination will 
show that the infiltration is not in, but beneath, 
the conjunctiva ; moreover, the inflamed patch 
is always tender to touch, and there is usually 
more or less aching pain in the brow. The 
cornea and iris fare unaffected. After a. few 
weeks the general congestion diminishes, and 
the swelling (which i^s now morC bluish than 
red, and is traversed by a few enlarged and 
varicose veins) gradiially disappears, though 
usually for some time ^longer the underlying 
sclerotic presents a *slate-blue discoloration. 
Episcleritis shows a mafked tendency to recur 
at the same spot, or at some other part of the 
eyeball, and it may continue to attack point 
after point, and only pass off after it has 
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travelled all round the circumference •. of the 
cornea, a process which may occupy many 
months. It may also recur after a lapse of 
several years, and sometimes the eyes are 
affected alternately. 

* j^pisgleritis periodica fugax — the name given 
by Fuchs to a condition termed by von Graefe 
sub-conjunctivitis or tenonitis anterior, and de- 
scribed long ago by Hiitchinson under "the name 
of *“ hot eye ’’ — is a somewhat rare disease. It* 
is generally found attacking persons in middle 
life, and may be distinguished from the usual 
form by the absence of typical nodules and of 
any marked atrophy of the sclerotic. While it 
is frequently found associated with the gouty 
or rheumaliic diathesis, it makes its appearatice 
in many instances without any very definite 
ascertainable cause. There is inflammaition of 
the conjunctiva and of the episcleral tissues, 
and the latter may be considerably swollen. 
The inflammation may affect one or both eyes, 
or may confine itself to one part of the sclerotic, 
or involve the whole area between the equator 
and the margin of the cornea. Pain, • photo- 
;jDhobia, and lachrymation always exjst, and in 
severe cases contraction of the ]jupil and spasm 
of the ciliftry muscle are added. The attack 
may last for only a few hours, or for several 
days, and while hot eye always disappears 
without doing permanent harm, it is, like the 
ordinary form, very apt to recur. 

Opportunities for the study of the pathology 
of episcleritis have been, of course, far more 
numerous, but examination of the few eyes 
available post-mortem has demonstrated that 
the typical nodules are caused by an infiltration 
of the superficial layers of the sclerotic, the 
connective-tissue bundles having become separ- 
ated by fibrinous and cellular exudation, which 
shows no tendency to break down, but gradually 
becomes absorbed. As a’ result of this process 
the area- of sclerotic affected becomes thinned, 
and the bluish stain which so frequently marks 
the site occupied by a nodule is therefore obvi- 
ously due to the pigment in the underlying 
choroid. In spite of the protr^icted course of 
the disease, which »iay last for months of even 
for years, the •prognosis is always favoura&le. 
The sight is never implicated, nor is any per- 
manent or serious damage ever done to the 
eyeball. 

The chief indications for treatment are to 
coihb^t the different stages ^s they arise, and 
to try to prevent recurrence. As the superficial 
is only to be distinguished from the deep form 
of the disease by the absence of iritis and 
similar complication^ iff is in every case, in the 
first instance, wise to instil atropine. If the 
pupil dilates fully the course is likely to be 
favourable, no matter how severe and distressing 
the symptoms may be. The application of a 
blister to the temple, and the administration 
of a mercurial, followed by a saline purge at 


the very outset, will often at onte cut an attack 
short ; but if the pain be excessive, and the 
injection of the e'yeball livid in colour, more 
speedy relief will be obtained by the applica- 
tion of three or four leeches to the outer caen- 
thus. The blood-letting should ^Iways be fol- 
lowed by the application of fomentations or of 
the Japanese warmer. In chronic cifses atropine 
continuously used is apt to excite increase in 
the intraocular tension, and consequently eserine 
and pilocarpine, combined with cocame and 
adrenalin, are more beneficial. Where there is 
a gouty or rheumatic diathesis, alkalies, iodides, 
and salicylates are clearly indicated, and when 
the attack is acute these shmild be administered 
in large doses, the patient should be kept in 
bed, and everything should be done to encourage 
the free action of the skin. 

An acute attack treated in this way usually 
passes oft' in a few days, but the slightest ex- 
posure to cold or to damp may at any moment 
bring about a relapse, and it is therefore neces- 
sary, e\en after, the recovery” seems perfect, 
to continue the 'treatment by alkalies and tonics. 
Indeed, if the patient’s circumstances permit, 
the best results are^ likely” to be obtained by 
sending him to a spa where ‘the waters are 
mildly alkaline, and where the climate is dry 
and bracing. He must also be warned never 
to expose the eyes to bright light or to cold 
winds, or to overtax them in re^dii^g. As a 
safeguard against the first two he should be 
furnished with protective glasses, and against 
the last by the prowsion of suitable spectacles 
if there be any error of refraction. If a lotion 
be necessary nothing is more soothing than a 
warm solution of boric acid, to which opium 
and chamomile have been added, but all eye- 
washes and ointments containing irritants, such 
as zinc, alum, perchloride of mercury, etc., are 
to be avoided. It must never be forgotten that 
in diseases of the sclerotic the eyes are very 
intolerant of local applications. 

^ Sclerotitis 

This is a very dangerous disease, for although 
in the early stages the signs are slight, yet its 
progress is most insidious, and ii\ tjie long run 
it, is likely to, involve all the tissues of the eye- 
ball. Its consequences are all the more distress- 
ing from tlje fact that it very frequently attacks 
younyg adults, and usually affects both eyes. 
Females suffer often^r than males, and those 
whose constitutions are tainted by scrofula, 
rheumatism, gout, or syphilis become victims 
all the more readily. At\he outset a few en- 
larged and varicose blood-vessels appear over 
the surface c>f the sclerotic, and at one part the 
white of the eye quickly ’tieccrmes bluish, with 
here and theije a thickened patch of porcelain- 
like appearance. As the diseased area spreads 
the deeper structure^ become involved, the iris 
gets discoloured, and very frequently the intra- 
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ocuHr tension’ is 'reduced. A subacute or 
chronic iritis mipervenes, the aqueous becomes 
turbid, and dirty, gre-^sy-looKing spots 'form on 
the posterior surface of the cornea. The 
patient’s sufferings are usyally acute : he shuns 
the light, tlj^e eye waters copiously, and vision 
is seriously inipairech The inflammation spreads 
in surface extent as well as in depth. Milky 
white opacities form on the cornea ai^j. if its 
circumference were, at different points, being 
overlap|>ed by the sclerotic. These opacities 
are usually sector-shaped, and the cornea in 
their neighbourhood is alw^jiys more or less in- 
flamed. After an acute attack passes off the 
transparency may be so far recovered that vision 
improves, but the sclerotic has changed consider- 
ably in appearance, and patches of a dark-blue 
slate colour are visible round the cornea. 

The pupil becomes contracted and is occasion- j 
ally displaced, the base of tlie iris is pushed | 
against posterior surface of the cornea so I 
that the anterior filtration spaces become ob- ! 
litcrated, and tlie eye is liable to attacks of j 
acute glaucoma. The '' increased intraocular | 
tension reacting on the weakened sclerotic, ' 
causes it to bulge forward l^o form a staphyloma, i 

This (ill the first instance usually partial) is 
situated immediately behind the corneal margin, 
around which are elevations — multiple staphy- 
lomata— blue in colour, owing to the pigment 
of the chproi^l shining through. These ectasite 
may be situated over the ciliary processes (when 
they show as dark streaks), but more usually 
they lie a little farther ^ forward, their site 
corresponding to the zone between the cornea 
and the root of the iris. In the former case 
they are spoken of as ciliary stajihylomata ; in 
the latter, as intercilkiry staphylomata. A 
further stage in the progress of the disease is 
marked by increased secretion of fluid into the 
vitreous. This gives rise to still greater tension, 
which the parietes of the globe already weakened 
are unable to withstand, and consequently the 
eyelmll becomes distended in all its diameters, 
and a certain amount of exophthalmos ( is pro- 
duced. In most instances the cornea is by this 
time opaque and enlarged, and its curvature so 
altered as t^) ^make it seem almost continuous 
with the attenuated sclerotic. A sotnewhat 
similar condition of things occasionally develops 
during tlie early years of life, and g^ves rise to 
buphthalmos, though the earliest stages of this 
disease probably alwaj^s o6cur in liter o. 

Sclerotitis may* go on for many yeai’s — being 
thus one of the most tedious of ailments — and, 
unfortunatelj^, little *cau be done in the way of 
treatment. While the distress incident to acutb 
attacks may be, to a great extCKt, relieved, 
remedies are of litfte avail in arresting the 
steadily downward course of tthe disorder. 
Under favourable conditions a remission in the 
symptoms may be obtained, but the improve- 
ment is rarely permanent, and a wery slight 


cause serves, in predisposed subjects, to deter- 
mine a relapse. After each recurrence vision 
deteriorntes more and more, and owing to ithe 
appearancf^ of acute attacks of secondary glau- 
coma, the sufferings of the patient are, espeeb 
ally in the later periods, very severe. , , ’ 

In the early Stages in particular, care must 
be taken not to adopt any routine method of 
treatmonV. Every case jnust be carefully ex- 
*'amiiied on its own merits, in order to find out 
not only the amount of damage which has been 
done to the eye, but also, if possible, the cause 
of the iiiflamiuMtion. Probably in every iu- 
j stance sclerotitis primarily originates in some 
I mo^^'bid constitutional state, but it is often ex- 
cee^aingly difficult to determine the tfue nature 
of the lyscrasia. Where cases are undoubtedly 
due to ^’>erofula, rheumatism, gout, or syphilis, 
the all-important indication in treatment is to 
prescribe remedies directed against the parti- 
cular diatliesis from which the patient is suffer- 
ing. Naturally one thinks of iodides, mercury, 
alkalies, iron, cod-liver oil, maltine, etc., and 
occasionally the prolonged administration of 
these does^miieh to hold the disease in check. 
Tn other cases, diowever, such a line of treat- 
ment seems to do harm, by disordering digestion 
and interfering with the proper assimilation and 
metabolism of food. It is always of the first 
I importance to maintain nutrition at the highest 
: possible level, and hence the value of careful 
I dieting, and of placing the patient in the best 
I hygienic surroundings. Even when, howe/er, 

; by these means an improvement in general 
; health has been effected, the eye-condition often 
: shows no signs of improvement, because the 
; ocular changes have advanced so far, and are of 
I such a nature as of themselves seriously to im- 
i peril the nutrition of the eye. 

! Acute symptoms nearly always arise from 
j increased intraocular tension, brought about by 
the blocking of the anterior filtration spaces 
j through patliological changes joccu^ring in the 
1 irjs and ciliary body. One of the most reliable 
guides, tlierefore, in the ti’eatment of an indi- 
vidual case is. the careful estimation of the 
terisioh of the eyeball. lit the early stages 
acute symptoms must be met aifd dealt with in 
the manner previously described when speaking 
of episcleritis; but in the later stages, when 
severe complications have occurred, leeches, 
fomentations, myotics, and morphia ‘may all 
fail to afford any f permanent relief, and. then 
surgical treatment becomes necessary. One of 
^the simplest, as it is on© of the safest methods 
of opemting in such cases, is to puncture the 
sclerotic as far back as' possible with a broad 
needle, so that some of the contents of the 
eyeball may escape. This has the effect of 
immediately lowering the tension, and relieving 
the pain, and the respite thus gained is often 
of considerable duration. When the cornea is 
seriously implicated, and blood-vessels are seen 
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to enter its sufcstance from the periphery, the 
excision of a oircumcorneal ring of conjunctiva 
tends, by cutting off the abnormal vascular 
supply, to facilitate the disappearance of nebu- 
lous opacities, and so to improve the sight. At 
bfcher times the excision of a piece of iris 
opposite .the clearest part of, the cornea not 
only reduces the intraocular tension, but forms, 
at the same time an artificial pupil, thereby 
ros.toring a measure orf sight to an eye which* 
had till then been practically blind. The 
incision must be made as much in the sclerotic 
as possible, and the iris separated complefely 
from its ciliary attachment, care being after- 
wards taken that its cut edges are in no way 
caught in tlie lips of the wound. In sclerotitis, 
however, it is not wise to perform an iridectomy 
until all acute inflammatory sj^mptoms have 
passed away, because if the operation be pre- 
mature it may aggravate matters, and be 
speedily followed by a rapid distension of the 
eyeball. Scleral paracentesis and peritomy 
are, on the whole, the safest operations, as 
they can be repeated again and again, and are 
never likely to do any harm. Unfortunately, 
Ijowever, i» the steady downward * course of 
’events the time comes when sight is altogether 
lost, and tfien, in order to relieve the patient 
from intolerable suffering, the disorganised eye- 
ball must be enucleated. 

Injuries of the Sclerotic 

Wounds of the sclerotic may be divided into 
lacefated, incised, and punctured. 

Those of the first class are the result of a 
blow, which causes a rupture of the sclera — 
most frequently at the upper and inner aspect 
of the globe, and concentric to the cor- 
neal margin. The part of the sclera which 
bursts is that which overlies the canal of 
Schlemm, from two to three millimetres from 
the margin of the cornea. A blow severe 
enough to rupture the eyeball always causes 
damage to the d^jeper parts. Very frequently 
the lens is dislocated and extruded. The con- 
junctiva is, however, so elastic that it may not 
give way, and the dislocated lens is thei^fore 
seen lying beneath* it. The iris is displaced 
backwards, ancf the part opposite the wound 
passes out of sight altogether, leaving a gap 
resembling that resulting from an iridectomy. 
There is always considerable effusion of blood 
into both Ihe anterior and the posterior chambers 
of the eye. In other cases the rupture may be 
very much more extreme, the worst examples 
being seen in persons \^ho have been severely 
assaulted, or whose eye has been struck by a cow's 
horn. In such instatices there is a wide rent 
in the sclerotic, a large escape of the clear 
structur^ji takes place, and the choroid and 
retina are seen hanging from the lips of the 
wound. The eye is filled with blood, wdiich 
often forms a thin layer behind the cornea, 


giving rise to the appearance of pupil, though 
no pupil is there. The blood mt^y infiltrate the 
substance of the cornea, and always causes dis- 
coloration of, and a great amount of swelling in 
both conjunctiva and lids. • 

Incised and punctured wounds are inflicted 
by some sharp instrument, g,g. a knife, scissors, 
a fork prong, a pen, a piece of glafts, a chip of 
metal, bullet, etc. The great danger when a 
wound has perforated the sclera is, that the 
instrument which caused it may at thm same 
time have infected the eyeball. Aseptic wounds 
are to be found onl^ after carefully j)erformed 
surgical operations ; all other wounds may be 
regarded as septic. The injury to the sclera 
may, in a case of puncture, be very slight — so 
slight, indeed, as to be completely hidden by 
conjunctival ecchymosis — 3 ^ct micro-organisms 
have been conveyed into the interior of the 
ball, and in a few days the eye is entirely 
destroyed by suppuration. The difliculty in 
the diagnosis of these seemingly trivial cases 
will be considerably lessened if care be taken 
to examine the tension l3f the globe. Whenever 
there is an opening in the sclera the intraocular 
tension is markedly diminished. 

Incised wounds, ushally self-evident in them- 
selves, are, besides, accompanied by a pjrolapse 
of the ciliary body of choroid, and by escape of 
the vitreous. If they be ^extensive — and more 
particularly if the biliary region be Jnvolved 
and the escape of vitreous be large — the eye 
i will be almost certainly lost, because, even 
! although the wound Ijeal kindly, there is always 
subsequent inflammation of the* uveal tract; 
and this leads to shrinking of the globe, and 
possibly to sympathetic inflammation. When 
the injury has been caused by a knife, fork, or 
pair of scissors, the chances of the presence of 
a foreign body are very remote; but when it 
has been inflicted by a chip of metal, of stone, 
or of glass, by a splinter from a percussion 
cap, or by® a bullet, the case is very different. 
Under these circumstances the ^probability that 
a fragment of the substance has lodged inside 
is very great indeed, and this makes matters all 
the more serious. If the patient be seen 
immediately after the accident^ tbe foreign 
body may be detected in the vitreous chamber 
by meafls of ^ the ophthalmoscope ; but should 
any little time have elapsed between the in- 
fliction of tlie injury and the examination, the 
foreign body will be concealed either by blood- 
clot or by the inflammatory lexudation which 
its presence has induced. Here the Ilontgen 
* rays become at once of th% utmost value, for, 
although careful inquiry into the history of the 
accident and accurate observation of the nature 
of the wound may afford imich information, yet 
the presence or the absence of an extraneous 
substance can rarely be determined with cer- 
tainty otherwise than ^by the existence or non- 
existence of an image on the photographic 
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plate or on the fluorescent screen. In this way, 
also, if a foreign body be present, its (^xact 
position may be d ^ finitely* settled, *an*d the 
extraction rendered all the more easy. 

• In dealing with wounds of the sclerotic such 
examination and determination are essential 
preliminaries*'. If no foreign body be present 
the chancefcf of preserving a serviceable eye will 
depend very largely upon the site and^exteut 
of the injury, the amount of the loss of vitreous, 
and the risk of septic infection. The wound 
should be carefully cleansed by copious douching 
with solution of boric acid, and the skin of the 
eyelids and surrounding ‘parts of the face 
thoroughly disinfected. Any prolapse of the 
contents of the globe must be carefully cut 
away, and the lips of the wound in the sclerotic 
drawn together by sutures passed through the 
conjunctiva. To suture the sclera itself would 
be both difficult and dangerous, and is (juite 
unnecessary. The most recent pathological 
researches have shown that in the process of 
healing the sclera may be regarded as passive, 
union being efiected by^the reparative changes 
which take place both in the episcleral tissue 
and conjunctiva., .-and in the choroid opposite 
to the wound.f If therd be subconjunctival 
dislocation of the lens the conjunctiva covering 
it must be incised to allow the lens to escape, 
and the edges of the incision brought into 
accurate apposition by silk ^sutures. The wound 
should then be dusted with finely powdered 
iodoform and boric acid, the eye carefully 
bandaged, and the patiept put to bed. An 
icebag should be applied for the first twenty- 
four hours to relieve pain and subdue inflam- 
mation. When a foreign body is present, 
endeavours must be made to extract it. If it 
be a chip of iron or of steel, its removal will be 
greatly^ facilitated by the employment of the 
e.lectro-magnet ; but should it happen that the 
substance is one wliich the magnet will not 
attract, an attempt must be made Sjo grasp it 
with forceps after its position has been accur- 
ately localised by means of the X-ray apparatus. 
After, the foreign body has been removed, the 
wound should be treated in the manner just 
described suitable for simple incised injuries. 
If the injury be extensive and the eyeball col- 
lapsed through loss of vitreous, or if attempts 
to extract a foreign body have been unsuccess- 
ful, the wisest plan is to enucleate*^ at once, so 
that the patient may be^kaved much sneering, 
and the risk of sympathetic inflammation may 
be avoided. 

% 

Staphyloma 

t,. 

Staphylomata of the sclerotic are due to a 
disturbance between the intraocular tension and 
the resistance of the scleral tissue. Whenever 
the former is increased or the lafter diminished 
an ectasia of the sclera gradually takes place, 
and the bulging may be either total or partial. 


Total staphyloma only occurs in infancy or 
early youth, aneV may be congenital. It leads 
to a uniform distension of the whole eyeball, 
and is usually described as hydrophthalrhos, 
buphthalmos, or infantile glaucoma. Partial 
staphylomata, according to their site, are dis- 
tinguished as anterior, eq^uatorial, or posterior, 
the last named being visible only by the aid of 
the ophthalmoscope. Anterior and equatorial 
•staph 3 domata begin as sfnall dark spots, which 
* enlarge and become df^fker in colour as the 
sclerotic becomes thinner, and so allows the 
pi^nont of the choroid to shine through it. 
f They may attain to such a size that the eyeball 
cannot be covered by the lids, and in conse- 
qup^Tice of exposure it is very liable W inflamma- 
tion 'll’ to suffer from injury. Such eyes are 
frequeytly attacked by internal haemorrhage, 
and may occasion much pain. A slight blow 
or any^ strain consequent on any unusual effort 
may induce rupture, followed by escape of the 
vitreous and bleeding from the choroidal vessels. 
The collapsed eyeball may shrivel quietly, but 
it ma^ become infected, and then panophthal- 
mitis IS almost sure to occur. I*n the early 
stages, wRen i^itraocular tension is high, aq 
iridectomy opcFation may arrest the progress’ 
of the disease, but whenever sight is lost and 
the eyeball much distended it is wisest to 
enucleate. 

Sclerotic or Sclerotinic Acid — 

An amorphous substance (Ci2Hj,^N02 '?) obtained 
from ergot (q.v.) ; it is now regarded as a 
mixture of sphaceliihc acid and cornutine. 

Scleroticectomy. — The making of 
an artificial pupil to the eye by the excision of 
a portion of the sclerotic. 

Sc]lerot iCO-. — In compound words 
sclet'otico- means relating to the sclerotic coat 
of the eye ; e.(/. sclerotico-choroiditis (inflam- 
mation of the sclerotic and choroid), sclerotico- 
staphyloma (staphyloma of th5 sclelrotic), sclero- 
ticotomy (incision of the sclerotic coat). &ee 
Choroid, Diseases of ^Sclerotico-choroiditis) ^ 

etc. * 

• • 

Sclerotitis. See Sclerotic, Diseases 
OF {Sclerotitis) ; Gout {Irregular Gouty Eye 
Changes), 

Sclerot i u rp. See Micro - (Organisms 

{HyphomyceteSy Sderotia), 

Sclerotomy or. Sclerot icotomy. 

' — ^The incision of the sclerotic coat, anterior or 
I posterior, as in glauc<araa ; the knife • used is 
called a sclerotome. See Glaucoma {Treatmenty 
Operative). 

• 

SCOlex. — Scolex (plur, scoUces) is the name 
given to the head of a tapeworm (Gr. o*Ka»X>^f, 
a worm) ; so, by extension, inflammation of the 
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worm-shaped appendage (appendix vermiformis) 
has been called, scolecitis or %colicoiditis^ and 
excision of the appendix, ^colectomy. See 
Hydatid Disease (Development, Formation of 
Scolices). 

Scoliosis* — Lateral curvature of the 
spine (Gr. o-fcoXio?, crooked) ; and formed from 
this word are such compounds as scoliofordosis, 
scolio-7'achitic, scoliosiometry, etc. See Spine, , 
Surgical Affections of (Lateral Curvature ) ; 
Chest, Deformities of (In Scoliosis) ; De- 
formities (From Spinal Pai'alysis,^ etc.) ; Ifep- 
Joint, Diseases of (Coxa Kara) ; Labour, 
Precipitate and Prolonged (Pelvic Deformities, 
Kypho-scoli<^-7*achitic Pelvis ) ; Paralysis (Spas^c, 
Clinical Aspect) ; Paralysis (Infantile Hemi- 
plegia) ; Syringomyelia (Scoliosis and Kyphosis). 

Scoop* — A spoon-shaped instrument for 
removing pieces of bone, for scraping the uterine 
cavity, or for extracting foreign bodies from the 
body cavities or canals. 

Scoparii Cacumina.— Broom « tops. 
See Broom Tops. ^ 

*. Scoparina* AuKALofos (Vegetable)', 
Broom Tops* 

Scopoiamine* — An alkaloid 
(C^yH 22 N 04 ) isomeric with cocaine; hyoscine; 
combined with hydrochlorate of morphine, 
scopolamine hydrobromate has been used sub- 
cuta«eously to produce ana3sthesia in surgery 
and obstetrics, and may be associated with 
lumbar anaesthesia (with novocaine or stovaine) ; 
scopolamine has also been employed in hyper- 
emesis gravidarum, in paralysis agitaris, etc.: 
scopolamine hydrobromide has been employed 
as a mydriatic in ophthalmology. 

Scorbutus* See Scurvy, Infantile ; 
Scurvy in Adults ; Dysentery (Complications, 
Scorbutus)', Ulcers and Ulceration (Due to 
Constitutional Causes, Scorbutus). 

\ 

Scorpions* See^ Myiasis (Scorpions). * 

• .♦ 

Scorposni^aEf. See Snake-Bites and 
Poisonous Fishes (Fish). 

Scotch Broth* See Invalid Feeding 
(Soup Making)T 

Scotia.nci* See Bai^eology (Great 
Britain', Strathpeffer, etc.) ; Therapeutics, 
Health Resorts (Scotch) ; Medicine, History 
OP (Cullen, Brown, etc.) ; Medicine, Forensic 
(Procedure in Scotland ) ; etc, 

m 

Scotociinia*— A clinical symptom . con- 
sisting in the occurrence of vertigo with the 
appearance of- black spots floating, as it were, 
before the eyes (Gr. o-kotos, gloom, ^i/os, an eddy 
or whirl). See Vertigo. 


ScotomSU — A regioii in the field of 
vision from which rays of light ar^ not perceived, 
either -‘entirely (absolute scotoma) or partially 
(relative scotoma) ; it is due to a lesion of the 
retina or of the ophthalmic centres in the brain*; 
other varieties are central scotoma, ring scotoma, 
scintillating or flittei'ing Si^ptoma, and colony* 
scotoma (localised area of coloui'*blindness). 
See Ajiblyopia (2hxic, Tobacco Scotoma ) ; 
Choroid, Diseases of (Coloboma, Plastic Choi'- 
oiditis) ; Kye, Clinical Examination oi (Ex- 
amination of Visual Fields) ; V isioN, Field of. 

Scotomete r. An instrument for 
measuring scotomata. See Eye, Clinical Ex- 
amination OF (Field of Vision)', Vision, F'ield 
OF (Examination). 

Scotopsia.* — The symptom characterised 
by the appearance of black spots (muscce voli- 
tantes) in front of the eye. 

Scototherapy* — The treatmenUof dis- 
ease by darkness ; it has been employed in 
malaria. • • 

Scott-MoncriefF Filter*— A filter 

bed through which the sewif^e passes by up- 
ward filtration ; the effluent from the top is 
then passed downwards through trays* filled 
with coke. See Sewage and Drainage (Methods, 
Upward Flow Cultivation Tank). 

Scott’s Dressing-. A mixlure of un- 

guentum hydy'ay'gyri compositum (Scott^s Oint- 
ment) with emplastrv^n picis on leather ; it. is 
used in chronic aftections of joints. 

Scott’s Ointment. — Unguentum 
hydrargyri compositum. See Mercury. 

Screaming** See Meningitis, Tuber- 
culous (Symptoms). 

Screw W orm* — LuciUa macellaria, one 
of the Dipt^ira, whose larvce constitute a variety 
of Myiasis. See Myiasis. 

Scrivener’s Palsy. — Writer's cramp. 
See Neuroses, Occupation. • 

Scrobiculus Cordis*— The pit of the 

stomach, or epigastric region (Lat. scrobs, a 
ditch). • 

ScroFuJa* — A term not now used in an 
exact s^nse, but indiesd^ing a variety of tuber- 
culosis, or the condition* of body predisposing to 
infection with the tubercle bacillus ; struma. 
See Tuberculosis ; see also J^ung, Diseases of 
* ( Tuberculosis ) . 

• 

ScroFulp-* — In compound words scrofula- 
(Lat. scrofa, a sow) means Jelatmg to scrofula 
or tubercle ; e.g. scrofuloderma (tuberculosis of 
the skin), scrofkdo-tuberculosis (an attenuated 
form of tuberculosis), scrofulophyma (another 
name for scrcjfuloderma), etc. See Skin, Tuber- 
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0UlX>sis* OP {Serofnloderrm) ; Cornea {Phlyc- 
tentda/r Ulcer ^ Scrofulous OphtkalmicO ; Naii^s, 
Affections of {Scrofuloderma). 

^ ScrotSil. — Belonging to the scrotum ( 7 .V.). 

Scrotum and Testicle, Dis- 
‘eases ot the^. 


Diseases of the Scrotum 


Anatomy . . . . . * , 80 

Contusions and Wounds ... 80 

Abnormalities ..... 80 

(Edema ....... 80 

Erysipelas ...... 80 

Cangrenk . . . .81 

Emphysema 81 

Prurigo 81 

Eczema, etc. . . . .81 

FiSTULib’. ’ . . . . .81 

Calculi . . ... 82 

Tumours ^ 82 

Elephantiasis ..... 83 

Lymph Scrotum ..... 84 


See also Eczema {fyistribdtion^ Scrotum) ; 
Heart, Myocardium and Endocardium 
tomatoloyi/f Dropsy, Scrotum) ; Hernia {In- 
yuinal Diagnosis) ; Penis, Surgical Affections 
of: Teratology: Venereal Diseases ; etc. 


Anatomy of the Scrotum. — The scrotum forms 
the purse-liko inves\/men^ for the testes and 
part of the spermatic cords. It is marked into 
two lateral halves by a median ridge — the 
raph/i — and each half consists of the following 
layers : skin;' superficial fascia, dartos tissue, 
intercolurniiar fascia, cremaster muscle and 
fascia, infiiudibuliform fascia, and outer layer 
of the tunica vaginalis. The skin of the 
scrotum is thin, pigmented, and contains 
peculiar sebaceous follicles. The dartos tissue 
is subcutaneous, and is continuous with the 
superficial fascia of the groin, perineum, and 
inner side of the thighs. It is free from fat, 
very vascular, and owes its contractility to the 
presence of nflicli uiistriped muscular tissue. 
It fonns two distinct sacs for the corresponding 
testis, united together along the middle line to 
form the median partition — the septum scroti. 
The arteries of the scrotum are derived from 
the two external pudic arteries and the super- 
ficial perineal branches of the internal pudic. 
The veins accompany the artferies. The 
lymphatics pass into the^anguinal lymph glands, 
and the following nerves are to be found : ilio- 
inguinal, ilio-hypogastric, superficial perineal, 
inferior pudendal, and the genital branch of 
the genito-crural. , 

Contusions of the Scrotum. — Owing to the 
looseness of the sfrotal cellular tissue, subcu- 
taneous hajraorrhages resulting from contusions 
are often followed by the esdkpe of a large 
quantity of blood beneath the skin and dartos. 
In this way large hsematomas ma^ be formed, 


and may easily be mistaken for vaginal haema- 
tocele.- Such blood collections are best left 
alone, unless they inflame and suppurate, when 
they must be opened and drained in * the 
ordinary way. 

Wounds of the Scrotum may open the tunica 
vaginalis and .expose or injure the 'testicle. 
They must be made scrupulously clean, and the 
tunica yaginalis closed by sutures and tem- 
jiorarily drained if necessary. 

Abnormalities. — Cleft Scrotum. — The scro- 
tum is sometimes congenitally cleft, so that the 
tcj^tes lie in a separate bag on either side. This 
condition results from a failure of union between 
the two sides of the external genital folds from 
wjiich the scrotal tissues are developed. It is 
usu. Uy associated vvith other deficiencies in the 
genitalia, sucli as hypospadias, and is mistaken 
at times for a form of hermaphroditism. 

(Hdema of the Scrotum. — The loose tissue of 
the scrotum renders it liable to oedema. Often 
met with in newborn and young children, re- 
sulting in them from some slight irritation of 
the skin, and usually subsiding under careful 
attention to keep the part dry and powdered. 
In weakly children it may pass into a spreading 
erysipelatous Soiidition, which is occasionally 
fatal. In after life it is easily induced by in- 
flammation and suppuration of adjacent parts, 
especially abscesses connected with the urethra ; 
sometimes it is the early attendant on general 
dropsy, resulting from diseases of internal 
organs — heart, kidneys, liver, etc. It is usually 
dependent on some cause — generally local — 
and subsides when that cause is removed. 
Great relief may be aflbrded, and sloughing 
prevented by puncturing the parts at various 
points. These punctures allow the serum to 
drain away, arid are much safer than incisions. 

Inflammation. — Erysipelas. — Its loose struc- 
ture and pendulous position renders the scro- 
tum an easy prey to inflammation, erysipelatous 
or other, which is apt to be excited by slight 
causes, such as small wouads or abrasions, 
neighbouring abscesses, ulcers, and eruptions 
or, fistula). In other cases there is no apparent 
cauft3 for the attack. Iii whatever way origin- 
ating, the aifection is a daiigerous one, occurring 
as it often does in patients in poor health, 
intemperate, ill-fed, or the subjects of visceral 
disease ; it is very prone to run on into diffuse 
suppuration, with sloughing of the skin and 
subcutaneous tissue. Another very "important 
point in reference to these cases of erysipelatous 
inflammation of the scrotum is that they are 
liable to be mistaken a*b first sight for extrava- 
sations of urine, but that the inflammation 
depends on some defect •of general health or 
local cause is shown .by the facts that the 
patients have, previously .to the attack, experi- 
enced no difficulty in micturition, and that a 
large bougie can be easily passed into the 
bladder. When suppuration takes place it is 
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usually diffuse, and may be recognised ^y the 
hard feel and the, angry appearance of the part, 
added to the dry tongue and low feverish state 
of tlte patient. Abscess is rare in the scrotum. 

Treatment. — Dusting with dry powders — 
bqric acid, zinc, and starch powders, etc. — may 
be. tried* at first, but when these fail to give 
relief moist applications must be substituted. 
Where warm fomentations, rest, etc., .do not 
cause a diminution in the swelling, numerous 
small punctures should Ije made early. Where 
the swelling is already great, the scrotum tense 
and glossy, its tissues and those of the perns 
brawny and oedematous, where there is any 
discoloration of these parts, especially wh^ 
they tend tci^ become ashy grey, incisions must 
be made freely, and alcohol, carbonate of am- 
monia, and bark, with light nutritious diet, 
liberally administered. But in spite or the 
above, it is not uncommon for these patients to 
pass into a condition of increasing asthenia 
which finally ends fatally. 

Gangrene. — The above-mentioned acute cell- 
.ular erysipelas of the scrotum may soon involve 
the whole pal't in gangrene. The tissues of 
this region have no great degree of •vitality. 
Gangrene also occurs after prolonged fevers 
in children recovering from one of the exan- 
themata. 

Treatment. — In addition to the treatment 
already detailed, special attention must be given 
to the process of separation of sloughs, which 
may be hastened by the constant application of 
charcoal poultices, and by the regular snipping 
away of loose parts which are hopelessly necrosed. 
The testes rarely if ever perish ; they may 
become completely exposed and deprived of 
every vestige of their scrotal coverings, buti 
they cover in and heal over in a remarkable 
manner, the resulting cicatrix being quite in- 
significant after such an extensive and serious- 
looking condition. 

Emphysema of the Scrotum. — Air or gases 
in the scrotal •tissues are seen in connection 
.,with acute gangrene either due to erysipelas or 
ordinary extravasation : the gases are products 
of decomposition evolved by certain species *01 
putrefactive orgjyiisrSs. Emphysema is oc-* 
casionally seen after wounds of the part, and 
calls for no particular treatment. 

Prurigo Scroti. — This affection occurs chiefly 
in elderly people, and consists of a number of 
solid lichenous papules upon the skin of the 
scrotum, ‘Chiefly on those parts of the scrotum 
which are opposed to the thighs and penis; 
the skin is usually slightly thickened and is 
marked by scratching. It ^is extremely obstin- 
ate, and its exact nature is often obscure. It 
IS sometimes connected with a diathetic con- 
dition, such as gout, and is aggravated by un- 
cleanliness. Its treatment is chiefly local, and 
dry powdery applications — such as oxide of zinc, 
calomel, and powdered starch — appear to suit 
von. IX 


it best. The cyanides, chloroform, tar, and 
the mercurials may be used to allay tlie distress- 
ful itching. • 

Pruritus of the genitals may depend upon 
other local conditions, such as eczema, intei> 
trigo, and pediculi, and these must be treated 
by the methods found most s^rviceal^le for these' 
affections on other parts of the body. * 

EczejVja of the scrotum is a troublesome 
|j affection giving rise to great pruritus and irrita- 
tion. The more chronic forms occur amongst 
workers in tar and paraffin, and also in chimney- 
sweeps, being due to uhe constant irritation of 
the corrugated integument of the scrotum by 
dirty clothes. This condition may run on to 
epithelioma. It is best treated by cleanliness 
and dusting with dry powders. 

Scrotal Eruptions in Secondary .Syphilis. — 
These occur under two distinct forms : (1) 
Mucous tubercles, and (2) Psoriasis. 

Mucous tubercles occur as raised, flattened, 
roundish, moist grey patches either at the part 
of the scrotum near the root of the penis, i.e. 
where the penis oH^erhan^s it, or at the sides of 
the scrotum where the thighs come in contact 
with it. They are seen durkig the ordinary 
period of the secondary stage, and are curable 
by frequently dusting with calomel and oxjde of 
zinc in equal parts. 

The psoriasis form is a lifter secondary, and 
has peculiar character^i in this region. It takes 
the form of irregular rings, which extend slowly 
and intersect each other in all directions. The 
rings are formed by gjight thickenings of the 
skill, about a quarter of an incK in width, 
slightly raised and red in colour ; the redness 
is covered, except at its extreme edges, by a 
thin layer of white scale, which is wrinkled 
transversely to the circumference of the circles. 
They are sometimes the only skin syphilide 
present. Itching is often complained of. They 
are best treated by weak mercurial ointments 
made with l^enzoated lard, and not vaseline. 
Dry powders are also suitable ^applications. 
They dis^pear under the general treatment 
suited to secondary syphilis. Gonorrhoeal warts 
are occasionally met with on the skin of the 
scrotum. They are papillary, “ branching, 
multiple, moist, and offensive, and may be cured 
by dusting with calomel, painting with tincture 
of iodine, or snipping away with scissors down 
to the corium.* 

Scrotal fistul^e are* usually due to the 
bursting of abscesses in connection with the 
urethra. They are frequently multiple, and may 
occur at any part of the scrotflm. A history of 
the conditions which precede them, and a deter- 
mination of the causes upon which these depend, 
will indicate the treatment appropriate to each 
case ; for when their cause or causes are re- 
moved the fistulie* themselves heal without any 
special treatment. ^ 

Scrotal nnuses are often seen in connection 
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with tubercular diseases of the testis, and 
occasionally wjth syphilitic disease of the f»rgan. 
Their cure can be effected ?)nly by getCin j: rid 
of the necrotic foci which give rise to them. 

• Scrotal Calculi. — These consist either of 
uric acid or of phosphate of lime, and are formed 
*by deposition from the urine, either within 
the urethTa or along a fistulous track. They 
have been met with in some cases of la^ ge sii:e, 
after many years of existence and growth. * 
Havirg made their way by ulceration through 
the urethra, they increase by the deposition of 
salts from the urine which escapes through the 
urethral fistula. They may be removed through 
a simple incision made over them, and steps 
taken to close the opening into the urethra so 
as to prevent the formation of future calculi in 
the same situation. 

Tumours of the Scrotum. Of the nou- 
malignant tumours of the scrotum moution 
need only be made of ; — nmvi, wdiicli should be 
excised as soon as it is evident their removal is 
indicated ; cysts, usually sebaceous, which may 
be removed in the drdinary way ; lipomata, 
fibromata (which sometimes attain a very large 
size, and may » contain cartilaginous, myxo- 
matous, or saicomatous tfiements), and cliondro- 
rnata. Soipiestration dermoids (Bland Sutton) 
arise in detached or sequestrated portions of 
surface epithelium, chiefly in situations where, 
during embryonic life, coalescence takes place 
betw^een skin-covered surfaces. In the scrotum 
this coalescence is in the middle line. They 
contain putty-like matcival, in which are usually 
a few hair{^, and are lined with stratified epi- 
thelium ; in their w^alls papilhe and sebaceous 
glands are found. 

The treatment of any of these noii-malignant 
tumours is removal by operation. 

KriTUELlOMA OF THE SCHOTUM, OR CuiMNEY- 
^ Sweep’s Cancer. — Epithelioma of the scrotum 
is almost entirely confined to chimney-sweeps, 
and is more common in this ooif^itrj tlian in 
others. It occurs, ho\vever, in other tlian sw eeps, 
especially in those whose occupation iVivours the 
saturation of their clothes with some irritant. 
Thus it has been noticed among the employes 
at gas-works, tar-w^orks, and chemical manu- 
factories. "The skin of chimney-sweeps is very 
commonly encrusted with scaling and indurated 
patches. In many of them, even when they^ are 
thoroughly clean, the whole skin^'is dry, harsh, 
and dusky, and before ^bperation for the removal 
of scrotal canci^r in them, it is a common ques- 
tion wrhether one or more warts and scaly 
patches near the dhief disease should be removed 
with it. Nor are such w^arts confined to the 
scrotum, they may exist on evpry part of the 
trunk and limbs *» 

In its origin, structure, course, and implica- 
tion of adjacent glands, without involving more 
distant regions, it corresponds with epithelial 
cancer of the skin in other parts^ it is slow^ in its 


progress and early in its invasion of lymphatic 
glands. It commonly begins .as a soft, small 
tubercle or wart in the scrotum. This tubercle 
appears to be of simple nature, and may remain 
for a long time without change, only increasing 
very slowly. Sooner or later it becomes in- 
duratf^H, spreads, and is covered with 'a drust ; 
and when the crust is removed it bleeds a little. 
Subseqviently it ulcerates, and an uneven, open, 
cauliflower-like surface is formed, discharging 
thin bloody fluid, and having a sinuous everted 
or inverted edge, with a large tuberous margin 
and an indurated base. Other forms in which 
this disease may originate are horn-like excres- 
cences, or subcutaneous nodules over which the 
Ain may be thin and adherent, biifc not other- 
WL 0 afl’ected. In such cases the epithelioma 
has nrobably commenced in the sebaceous 
glands or liair follicles. Finally, the attection 
may start from one of those moles which are 
met wdtli in the pigmented skin of the scrotum. 
In wdiatever way the disease begins, ulceration 
of a malignant nature is sooner or later certain 
It then goes on spreading until the w^hole 
scrotum is destroyed, and occasionally the crura 
of the p6nis apd the thickened tunica vaginalis 
or even the Ijesticles themselves are exposed. 
Before this, how^ever, the inguinal glands be- 
come indurated, subsequently they soften and 
break, forming excavated cancerous ulcers which 
spread until the patient is exhausted by the 
discharge and pain. Often a large vessel in the 
groin gives w^ay and hajinorrhage shortens the 
patient’s siiflerings. The lumbar glands and 
abdominal viscera are not as a rule involved. 

TreaUaent . — The only treatment is by excision, 
whicli must be early and freely done. In very 
• early cases only complete cure by operation is 
to be expected, and should recurrences occur, 
they should at once be removed, so long as it is 
possible to get wqW beyond the limits of disease, 
even although the testes and the penis may 
have to be sacrificed. Enlarged inguinal glands 
should be at once removed, ifnd by clean, careful 
dissection all the fat and connective tissues 
adjacent to them shoi:^ld be cleared away. It 
is4mportanf in following a chain of inguinal 
•glands to remember that the course of their 
efferent vessels is inwards along the groin, and 
then do wui wards from the groin into the femoral 
triangle — usually through the . saphenous open- 
ing — =from whence they pass upwards by the 
side of the fen»ral vessels, through^ the femoral 
canal, and accompany the iliac vessels to the back 
of the abdomen. If operation is deferred until 
ulceration of the glaffds has set in, it will usually 
be useless and disjippointing. In * inoperable 
cases of cancer of the •scrotum with ulcerating 
inguinal glands, the friends of a patient should 
always be warned that hsemorrhage is likely to 
occur, for it is the commonest cd,use of death in 
these cases. 

Other forms of malignant tumours of the 
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scrotum are rare, but the following haye been 
described : encephaloid and scifrhus carcinomas, 
chondro' adeno^ and melanotic sarcomas. 

Elephantiasis Scroti. — This is a lymphatic 
affection mainly of the skin and subcutaneous 
tissues, and is of the same nature as the Barba- 
doeg*leg: • It is rarely seen in Europe or North 
America, and is chiefly found in India, Arabia, 
China, West Indies, Syria, the delta of4:he Nile, 
and other hot countries. 

It is a chronic inflam tjiatory disease associated 
with much oedema, set up by repeated attacks 
of erythema, and resulting in clwonic hyper- 
trophy of the skin and cellular tissue. This 
seems to be due in some cases to obstruction ^of 
the scrotaE lymphatics by the filaria sanguiais 
hominis. In other cases simple inflammatory 
matting, or cicatricial contraction of the^ lower 
abdominal lymphatics, or of the thoracic duct 
itself, may occasionally give rise to the disease. 
Syphilis has been said to originate the condition 
sometimes, but this is by no means certain. 

Elephantiasis appears to consist primarily 
in an inflammatory hyperplasia of the cjllular 
elements of the connective tissue, the roots of 
tke lymphatic vessels being specially* involved. 
Inflammatory overgrowth of the elements of the 
lymphatic glands next ensues, with obstruction 
to the passage of lymph through them. Then 
this fluid stagnates in the lymphatic vessels, 
which sometimes dilate even to their radicles in 
the cutaneous papilhe, and accumulates in the 
interstices of the affected tissues, adding to their 
bulk, and at the same time stimulating them to 
overgrowth. It is only in the early stage of the 
disease that; the dilated condition of the lym- 
phatics admits of ready detection. At a late 
period the morbid tissues are characterised 
mainly by a dense accumulation of white fibrous 
tissue. The lymphatic glands also after a time 
become the seat of fibroid change. 

In some cases of elephantiasis scroti groups 
of vesicles appear here and there on the affected 
surface, and liiscllarge considerable quantities 
of lymph, which coagulates after its escape, and 
is either transparent or^milky from the presence 
of molecular fat. • •• 

When elephantiasis attacks the scrotum tire 
part becomes hot, swollen, and tender. The 
pain is not limited to the scrotum, but is felt 
along the inner side of the thigh and at the 
groin. The form of the tumour is conical, 
havipg its apex above and bas» below. As the 
constitutional symptoms whic\i usher in the 
complaint subside, the swelling decreases to a 
certain point, and with the recurrence of 
another attack similar ^mptoms return, and 
a corresponding accesiion is given to the size 
of the tumour, which may at length reach to 
the knees. Unless tke swelling be great it 
usually preserves its form ; the penis is con- 
cealed in its large folds. Sometimes the raph6 
deviates from the middle line ; cracks are seen 


from the skin being suddenrly and tightly 
stretched. Abscesses occasionally arise in 
different parts of the scrotum. It sometimes 
happens that during the febrile paroxysm a 
clear discharge exudes from the skin of the 
scrotum. This is looked upon as a favourable 
sign. Elephantiasis is frequently connected with 
hydrocele. Sometimes mortification*happens in 
the skiu, and the subcutaneous tissue sloughs, 
exposing the testes. The chief — almost the 
only — inconvenience is the dragging and great 
weight. The scrotum attains enormous propor- 
tions, its weight amounting sometimes to more 
than 150 pounds. 

Treatment . — In the early* stages strapping 
with mercurial ointments, and the use of tonics 
and the iodides internally may be tried, but 
later on an operation should not . be delayed. 
The operation should be performed under the 
most perfect haemostatic and aseptic condi- 
tions. In very large tumours, the testicles, and 
the penis occasionally have to be sacrificed. 
The tumour must be emptied of blood as far as 
is possible by prolongSd elevation above the 
level of the patient’s body, and means taken 
for arresting luemorrhage durkig the operation, 
either by clamps, elastic tourniq^iets, ligatures, 
either with or without preliminary trar\sfixion 
with stout needles or skew^ers long enough to 
pass through the base of Jhe tumour. Balliii- 
gall successfully removed an enormous tumour 
weighing 106J pounds by transfixing tlie neck 
of the tumour in the middle line, the knife 
emerging at the peiiineum, and then passing 
through the opening a strong doiible ligature, 
which was brought up round each side and 
tightened by means of tourniquets. M‘Leod 
advises that an elastic tourniquet about three 
feet long be taken, and the centre of it passed 
round the loins ; the ends are brought over the 
brim of the pelvis, are crossed twuce over 
opposite sides of the neck of the tumour, and 
finally are f)rought together below the navel. 
The neck of the tumour will tlj^us be tightly 
embrace(j by two turns of the cord on each side 
crossing each other on the pubes, and jugt in 
front of the anus. No portion of diseased 
tissue must be left behind. Even altjiough the 
prepuce appears to be healthy, it should be 
taken away close to the corona, and the raph6 
of the perineum should be removed to the verge 
of the anus. * If any attempt is made to cover 
the penis or testes witS flaps, these should be 
taken from the skin of the abdomen or thighs, 
and not from the neck of the tumour; but a 
satisfactory result can be secured without re- 
sort to flaps, which are prone to slough and 
suppurate. ^ 

The first step in the radical operation consists 
in decorticating the penis. The prepuce is slit 
up, and the skin incision continued from this 
slit along the whole dor|jmm of the organ to the 
root. The bqdy of the penis is then freed by 
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finger and knife, the mucous membrane of me 
prepuce being .carefully detached at the line of 
its reflection. The isolation pf the' penis is 
completed as far as its suspensory ligament, 
which should not be injured. A vertical in- 
cision is now made from the pubes to the fundus 
of the tumour, over one cord and testis. By 
successive ''bold strokes these are exposed, and 
then dissected out by fingers and knife, and 
subsequently held out of the way by an assistant. 
The other testis is similarly dealt with. The 
three vertical incisions are then connected at 
their pubic terminations by two transverse cuts, 
which must be beyond the limit of diseased tissue. 

A circular or oval incision is now made round 
the rest of the circumference of the neck of the 
tumour, and by rapid strokes the whole mass 
is removed. . Vessels are now looked for and 
tied ; the largest will be found in the centre of 
the j>erineum and on each side of tlie pubes. 
By gradually loosening the cord others will be 
observed to spurt, and as many as 30 or 40 
ligatures may be required. The parts may now 
be trimmed if any diseased tissue has been left 
behind. The testes may now be stitched to- 
gether and fastened in proper position with 
catgut suturets. Pockets can easily be made 
for their reception by separating the deep layer 
of the superficial perineal fasciie from the sub- 
jacent fat and areolar tissue. The skin can then 
be drawui over them from each side to a consider- 
able extent* by means of continuous catgut suture. 
The prevention of infection in such an extensive 
wQund is difficult. The ,ivound heals by granu- 
lation, and the process of repair occupies from 
six weeks to two months. Care must be taken 
to keep the penis free, as it is apt to become 
embedded in the mass of granulation tissue. 
The ultimate residt of operation in the great 
majoriry of cases is satisfactory. Skin is dragged 
,by the process of cicatrisation from the thigh to 
form a seamless substitute for the scrotum, and 
the penis acquires a fresh covering fcf epidermis. 
The sexual f^unctions are restored, and both 
health and comfort re-established. If the skin 
of tlie penis is quite healthy, the scrotum 
may be removed alone by a circular incision 
round its jie^k, the testes being dissected out as 
the incision is deepened. 

Lymph Scrotum (“Varix Lympbaficus 
This affection appears to depend u^on a varicose 
condition of the lymphatics. The scrotum is 
noticed to enlarge amd become peculiarly 
corrugated, studded with soft tubercles, which 
discharge from time to time a mixture of lymph 
and chylous fluid# The urine is often simul-' 
taneously chylous, and in some cases tumefaction 
of the inguinal glands has alternated with the 
appearance of ckyle in the urine. Fever 
attends these paroxysmal attacks. This condi- 
tion is allied to elephantiasis scroti, and is 
probably dependent on, the same causes. The 
treatment consists in excision. 
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See also Abdominal Aneurysm {Pressure 
SymptomSy Pam in Testicle ) ; Hysteria (Sensory 
Disorder Sy Hypercesthesiay Testicular ) ; Leprosy 
{Clinical Featuresy Testicles ) ; Syphilis {In 
^Childveiiy Later Symptoms ) ; Syphilis {Tertiary y 
Visceral ) ; Tabes Dorsalis {Symptomatology y 
Genital Organs ) ; Tuberculosis {Lesions of 
Various OrganSy Testis ) ; Visceral Pain 
Supply of the Testicle). 

Anatomy of the Testis* — The testes are 
supported each in a separate pouch of the 
sorotum by its own sper^natic cord. 

Bach testis* is closely invested by a serous sac 
or tunica vaginalis, which coiij^ts of two layers 
— an inner or visceral closely incorporated with 
the testis and epididymis; and an outer or 
parietal which lines the corresponding cavity 
of the scrotum. The testis is supplied with 
blood by the speymatic artery ; the vas deferens 
receiving a special artery, the differential artery, 
a branch of the superior or inferior vesical 
arteries. The sperffiatic veins commence in 
the testis and epididyijiis, form the pampiniform 
plexus in the cord, enter^the abdomen through 
the inguinal canal, and. open, the right into the 
inferior vena cava, and®the left into the left 
renal vein. The lymphatics of the testis 
terminate in the lumbar lymphatic glands 
which encircle the large blood-vessels in front 
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of the vertebral column. yhe nerves are 
derived from the' sympathetic system. 

Tlhe testicles hang obliquely and at unequal 
heights in the scrotum — the left being the 
lower. They are of ovoid form, and measure 
li inches, in length, nearly 1 inch in width, and 
ij inches in thickness. The weight of each 
varies from f to 1 ounce. With the exception 
of. the posterior border, where the vessels and 
nerves enter or pass out, they are closely 
invested by the tunica vaginalis. Attached to 
the posterior border of the g^and is #he 
epididymis, principally composed of a long, 
tortuous efferent canal. Its upper extremity, 
larger than the lower, projects forward on t^e 
upper end of the testis, and is named the head, 
or globus major ; the lower extremity is called 
the tail, or globus minor ; whilst the interfening 
portion is the body. The epididymis, partly 
surrounded by the tunica vaginalis, is attached 
to the testis by fibrous tissue, and at the globus 
major also by the efferent ducts of the testis. 
At the front of the globus major aild towards 
its outer side are found one or more ♦small 
pedunculate^ bodies — the hydatids of Morgagni. 
Aey consist of connective tisfue and blood- 
vessels, and tire remains of the M iillerian duct. 

The testis is enclosed in a dense, unyielding 
fibrous capsule — the tunica albuginea — which 
is prolonged at its posterior border for a short 
distance into the substance of the gland to form 
the corpus Highmori, or mediastinum testis. 
The ihediastinum extends from the upper nearly 
to the lower end of the gland, and from its 
front and sides numerous slender fibrous cords 
and imperfect septa of connective tissue are 
given off in radiating directions to be attachec^ 
to the internal surface of the tunica albuginea 
at different points, thus incompletely dividing 
the glandular substance into lobules. The 
whole inner surface of the tunica albuginea is 
covered by a multitude of fine blood-vessels — 
branches of the spermatic artery — tunica vascu- 
losa. The gland substance is a mass of cpn-. 
voluted seminiferous tubules, loosely connected 
together by a peculiaf fibrous tissue ricl^ in 
lymphatic spaces. The diameter of these tube 3 
is about 2 mm., their length about 60 cm., gnd 
their number between 800 and 900. Their 
walls are composed of several layers of flattened 
cells. Amongst the epithelial cells of the 
innermost layer several filamen^^ or spermatozoa 
may 'be. observed in different stages of develop- 
ment. As the seminiferous tubes approach the 
mediastinum testis they unite with one another 
at acute angles into a smaller number of tubes 
which have a less ffexiipus course, and at length 
become nearly straight. Close to the medi- 
astinum they taper into short;^ straight tubes 
(tubuli recti) of smaller diameter and lined by 
%ttened epithelium. The tubuli recti open 
into a network of vessels, which lies in front of 
the mediastinum — rete vasculosum testis — 


which have no proper walls, but are mere 
channels in the fibrpus stroma linked by flattened 
epithelium. From this network originate twelve 
to twenty tubules — vasa efterentia — which per- 
forate the tunica albuginea beneath the globus 
major, and having again become (fonvoluted— » 
coni vasculosi — they ultimately terminate in 
the convoluted canal of the epididymis. 

The banal of the epididymis is disposed in 
numerous coils, and extends from the globus 
major downwards to the globus minor, where, 
turning upwards, it ir^ continued on as the vas 
deferens. When unravelled it is 20 feet or 
more in length, with a varying diameter of from 
*4 to ‘27 rnm., and is lined in its upper part by 
ciliated epithelium. The vas deferens forms 
the continuation onward of the epididymal 
canal. It ascends upon the innei' side of the 
epididymis along the back of the testis, and 
passes upwards in the spermatic cord as far as 
the internal abdominal ring, where it turns 
suddenly downwards and inwards into the 
pelvis, crossing pver tl:^ external iliac vessels, 
and turning round the outer side of the epi- 
gastric artery. Running beneath the peritoneum 
it reaches the side of* the blacld^r, upon which 
it descends, curving downwards and backwards 
to the under surface of that viscus, and 'finally 
passes forward to the base of the prostate gland. 
In its course within the pelvis it crosses over the 
cord of the obliterated hypogastric •arkjry and 
lies to the inner side of the ureter, beyond 
which it is attached to the coats of the bladder, 
in contact with the* rectum. Gradually ap- 
proaching its fellow of the opposite side upon 
the base of the bladder, it passes between the 
seminal vesicles — the duct from which it joins 
close to the base of the prostate — to form one 
of the common seminal or ejaculatory ducts. 
The vas deferens is about 18 inches in length, 
and has an average diameter of 2 ‘5 mm. with' 
a lumen of* ‘7 mm. Towards its termination 
beneath the bladder it becomes enlarged and 
sacculated, forming the ampulla •of Henle, and 
resembliiTg in shape and structure a part of the 
seminal vesicle. Its walls consist of an duter 
areolar investment, an intermediate thick 
muscular layer, and a lining eff * columnar 
epithelium — not ciliated. From near the com- 
mencement of the vas or lower part of the 
epididymis ^ long narrow tube leads off, and 
becomiug tortuous and convoluted, is rolled up 
into an elongated mass among the vessels of the 
cord — the vas aberrans. It is developed from 
the Wolffian duct of the flatus. In front of 
the cord immediately above the head of the 
epididymis is a small body consisting of several 
small angular* masses cout|Liniqg convoluted 
tubes lined with ciliated epithelium. It is 
sometimes called the paradidymis, and is a 
remnant of part of the Wolffian body. 

The spermatic cord is* formed by the vessels, 
nerves, and fymphatics of the tesUs, by the 
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excretory duct of the testis — the vas deferens — 
with its vesseM and nerves, by the coverings 
of these structures brought down from the 
several layers of the abdominal wall by the 
descent of the testis, with their ves-sels, nerves, 
and lymphatics. The vas deferens lies at the 
posterior aspect of Ihe cord, and is to be esisily 
recognised by its whipcord-iike density when 
rolled between the thumb and finger. 'A con- 
siderable amount of connective tissue surrounds 
the vas and the blood-vessels of the cord. 
Three arteries occupy the cord ; the spermatic, 
from the aorta, lies in front of the vas ; the 
deferential, from the superior or inferior vesical, 
lies by the side of the vas ; the cremasteric 
artery, from the deep epigastric, lies among the 
superficial layers of the cord and in its outer 
segment. The veins of the cord are divided 
roughly into two sets. The anterior and by 
far the larger set runs with the spermatic 
artery, is bound together by a good deal of 
connective tissue, and forms the pampiniform 
plexus. The posterior# set is^ small and sur- 
rounds the vas deferens, running with the 
deferential artery. A few isolated veins, inde- 
pendent of tljese sets, are found among the 
tissues of the cord. The veins of the left side 
are larger than those of the right. The cover- 
ings of the cord arc continuous above with the 
layers of the abdomihal parietes and below with 
those of tbe scrotum. They are arranged from 
without inwards in the following order- -inter- 
columnar fascia derived from the external 
ob’li(j[ue muscle, cremasteric fascia from the 
internal oblique, and infundibuliform fascia 
from the fascia transversal is, 

IJEVELOrMENT OF THE TeSTICLE AND ITS 
Ducts. — It is almost superfluous to state that 
the testes of man are not developed in the 
scrotum, but in the posterior wall of the 
‘abdominal cavity. They lie at first behind the 
peritoneum, close to the kidney^^j, and may 
have a mesentery developed, known as the 
mesorchium. ' 

To understand aright the vestigial structures 
asso5iated with the development of the testicle, 
it must be borne in mind, in accordance with 
the law, that in development we have repeated 
the stops of evolution. The appearaiKie of the 
kidney of human anatomy — the metanephros — 
is preceded by that of two other excretory 
organs — the pronephroij and mesonephros — now 
oniy functional in fishes and amphibians. The 
pronephros, the most primitive of the three, 
is situated in the cervical region of the embryo. 
It consists of transversely running tubules 
opening at one end into the coelom, and at ''the 
other into a lo^igit^dinal duct clooed anteriorly, 
but 'which opens into the cloaca posteriorly, 
and is known as the Wolffian duct. The 
pronephros is believed entirely to disappear, 
the adjacent part of the Wolffian duct being 
accountably for the ** stalked hydatid.” The 


mesonephros, wl>ich appears as the pronephros 
passes away, is situated in the dorsal and lumbar 
regions, and consists of transversely running 
tubules opening at one end into the Wolfl&an 
duct, and having glomeruli developed at th-e 
other. The tubules may be conveniently diyided 
into superior, middle, and inferior sets. 

The superior tubules — as the coelom ic epithel- 
ium covering the inner side of the mesonephros 
becomes thickened and developed into the geni- 
tal gland — acquire an Attachment to the latter, 
and, losing, their erstwhile urinary function, 
form the vasa efferentia and coni vasculosi of 
human anatomy. The middle tubules, retaining 
tljeir connection with the Wolffian duct, which 
has n »w become the canal of the epididymis and 
the vas deferens, form the vasa aberrentia. 
Tlic Riferior tiiViules, losing their connection 
with the Wolthan duct, form the paradidymis 
or organ of Diraldes. 

The other structures requiring mention are 
the Mullerian ducts, which are longitudinal 
ducts developed later than the Wolffian ducts, 
and Central to them in position. Anteriorly 
these ducts open separately in ^.the coelom ; 
posteriorly they unite and open into the cloaca ; 
from their anterior extremities we *have formed 
the “sessile hydatid,” from the posterior the 
sinus pocularis ; the intermediate portion dis- 
appears. 

Descertt of the Testis . — The passage of the 
testis from the abdominal cavity to the scrotum 
takes place at about the end of the eighth 
month of intra-uterine life. The gubernaculum 
testis is the active agent in bringing about the 
descent of the testis. This is a band of in- 
voluntary muscle fibres which traverses the 
inguinal canal, and establishes important con- 
nections both within and without the abdominal 
cavity. Below these main attachments of the 
gubernaculum may be recognised, viz. : (a) to 
the abdominal wall ; (6) to the pubes ; (c) to the 
bottom of the scrotum. A^)ove Jbhe gubemac- 
.ular fibres are chiefly connected with the testis; 
but many of them are also attached to the peri- 
tor^um in the posterior* wall of the abdomen. 
Py the traction which thet gubernaculum exerts 
on the testicle the descent ^of that organ is 
brought about. By the portion attached to the 
abdominal wall the testicle is pulled down to 
the internal abdominal ring, the pubic portion 
drags it through the inguinal canal, t whilst the 
central part finally leads it into the serptufn. 

The formation of the processus vaginalis is 
accounted for in the same way. Some of these 
gubernacular fibres which are inserted into the 
peritoneum drag doivn^ the peritoneal diver- 
ticulum which lines the inguinal canal and 
scrotum, and prepares tlyd way for the testicle. 
The processus vaginalis normally, closes first at 
its upper end, then at its lower, and finally in 
the intervening portion. 

Abnormalities op the Testicles. — Either 
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the testicle as a whole, including the epidtdjmis, 
and more or less of the vas deferens, may be 
absent ; or the testicle proper may be absent, 
the epididymis and the rest of the parts being 
present ; or the epididymis and the vas may be 
absent, and the testicle proi)er may be present. 

'Supernumerary Testicles , — Nb well-authenti' 
cated example of a supernumerary testicle 
(polyorchism) is on record, but a few* cases of i 
absence of one (monorchism) or of both testicles 
(anorchisin) have been imported. 

Malposition of the Testicle. — One or li^th 
testes may be absent from the scrofum at birth, 
but may descend during the first few weeks or 
months of life, or even as late as the period •of 
puberty. Late descent is usually accompanied 
by hernia. Malposition may be considered 
under the heads of incomplete descent om reten- 
tion, and abnormal descent or ectopia. 

Retention of Testis , — The testis may be re- 
tained in the following situations : on the 
posterior wall of the abdomen in relation with 
the kidney, in the cavity of the abdomen, partly 
within the internal ring, in the inguinal #canal, 
or just outside the external ring. It vs interest- 
ing to note tliat although thm testis may be 
retained in» the inguinal canal the tunica 
vaginalis reaches to a lower level, often as far 
as the bottom of the scrotum. 

An incompletely descended testis is always 
small and undeveloped, usually atrophied and 
the seat of fibrous and fatty degeneration. 
Spermatozoa are almost always absent from 
such testes, their ducts, and the corresponding 
seminal vesicle. Curling held that all incom- 
pletely descended testes were sterile ; and, while 
this is true of the vast majority, there are a 
few well-authenticated cases of fertile crypf- 
orchids now on record who had all the signs of 
virility and were capable of sexual intercourse. 

The diagnosis of retained testis is made by 
the absence of the testis from the scrotum, and 
the presence of the peculiarly sensitive swelling 
in the groin or elsewhere. The diagnosis is 
sometimes complicated by the coexistence of 
hernia. ^ ^ 

The treatment depends on the age dl* the 
patient, the position of the organ, and the pre- 
sence of complications. A young child with a 
comparatively well-formed testis lying just out- 
side the external ring, or which may be easily 
pushed tlvBre out of the inguinal canal, may be 
fitted with a truss, furnished Vith a horseshoe- 
shaped ivory pad, applied above the level of the 
testis, and exercising argentic pressure down- 
wards and inwards towards the scrotum. This 
has usually to be worn for several years before 
descent is complete. * If the testis cannot be 
brought ^^ut through the external ring it may 
either be left, alone oi'* castration may be recom- 
mended. If a hernia is associated, operation is 
indicated for the purpose of curing the hernia, 
and of removing the testis in the majority of 


cases. I have operated on many such, and have 
in nearly every instance found it necessary to 
sacrifice the testicle*. 

Ectopia Testis . — The testis is met with in 
three abnormal positions. The rarest of all 
(peno-pubic) is where the testis is situated ii} 
front of the pubes at the root of the ^ penis. In 
the most common, the organ having left the 
peritoneal cavity traverses the inguinal canal, 
and then, instead of going on into the scrotum, 
travels into the perineum (ectopia periRealis). 
In the third form the testis leaves the peritoneal 
cavity by the femoral ring, and remains by the 
saphenous opening (ectopia femoralis). In the 
perineal form the gland mily lie in the fold 
between the scrotum and the thigh, or more 
particularly in front and to the side of the 
anus, usually to the left side. It* lies beneath 
the superficial fascia, and is surrounded by its 
tunica vaginalis. A testis so misplaced will be 
exposed to injury, and calls, therefore, for 
treatment during the second year of life. If 
the scrotum is develoyed on the same side it 
is usually not ‘difficult to replace the testicle 
within it. An incision is made over the testis 
and, enveloped in its Jbunica vSiginalis, it is freed 
from its surrounding attachments, the spermatic 
cord being carefully preserved and dissected 
free up to the external ring. A second opening 
is made in the bottom o^ the scrotum, and a 
pair of sinus forcep* thrust upwards therefrom 
and made to emerge througli the former opening ; 
their blades are now widely separated so as to 
make a space in the Scrotum for jiiie reception 
of the testicle, which is then caught at its lower 
end by the forceps and pulled into its new home, 
where it is anchored by one or two catgut 
sutures to the edges of the scrotal incision. 
The scrotum may with advantage finally be 
fixed with a temporary suture to the skin of 
the thigh. In suturing the perineal w’ound it 
is well to ajrange the sutures so as to at once 
close the track along which the testis has been 
drawn. I have twice operated •successfully in 
this nuT*mer. If the scrotum is undeveloped, 
or the patient over puberty, castration* is to 
be advised. In the femoral form the testicle 
cannot be transferred to the scrotum, because 
the sperpiatic cord traverses the femoral canal, 
and it is better, therefore, to remove it altogether. 

MisplacecL testes are liable to the ordinary 
testicular affections, ^d owing to their posi- 
tions are under such cfrcumstances much more 
serious sources of danger. inflammation of 
such an organ may extenej to the peritoneum 
and prove fatal. Abnormal position of the 
teftis undoubtedly predisposes it to malignant 
disease, and should always be kept in mind 
where such abnormality is Known to exist. In 
case of even suspected enlargement, therefore, 
immediate removal is at once called for. 

Strangulated hernit^ in the sac of a testis re- 
tained anywhere in the inguinal canal is among 
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the most serious of the hernial conditions. It 
may occur at any age, its symptoms are ^3.1 ways 
acute, strangulation is severe, and early opera- 
tion is called for ; the anatomical arrangements 
off the parts is often puzzling, and the satis- 
factory completion of the operation by radi(*al 
cure of the hernih, and removal of the testis 
if necessary is not always easy. It usually 
happens in these cases that instead of thd hernia 
passing down into the scrotum, it turns up- 
wards W emerging from the external abdominal 
ring, ascending upon the aponeurosis of the 
external oblique muscle, appearing in the groin 
as a superficial tumour reaching outwards from 
the external abddrninal ring towards the an- 
terior superior iliac spine. 

Misplaced testis may be complicated with any 
of the varieties of hydrocele, and may be re- 
lieved by puncture or cured by removal or 
castration. 

Ahnorrkal Position of the Testis in the /SVro- 
-The testicle is occasionally anteverted, 
i.e, the posterior and attached border becomes 
anterior, so that if a hydrocele occurs the testis 
is situated in front, and the tunica vaginalis 
behind and below.' The tc^stis is also sometimes, 
though very rarely, inverted, i.e. its upper end 
is below, so that the vas deferens starts from an 
epididymis, the tail of which is above the testis. 

HYPERTIlOrilY AND <-ATliOPHY OF THE TeSTICLE. 
— Ht/pentrqphp may occur 'when the other testis 
has become atrophied, or has failed to be de- 
veloped, or after removal of the opposite testicle. 
In. some casqs in which ' one testis has been 
retained within the abdomen, or has been absent 
altogether, the other testicle has been more 
than double the normal size and weight. 

Atrophy of the testicle may be congenital, or 
may be due to arrested development ; it occurs 
also from the prolonged administration of the 
iodides. It is usually seen, however, in one of 
two forms — the results of differen^^ vital pro- 
cesses : (1) In those cases which are due to 
inflammation, ♦whether traumatic, syphilitic, or 
otherwise, there is a marked shrinktng and 
sclerosis of the testis ; all the connective tissue 
of the gland is increased and shrunken, and by 
its compreesing effects the secreting structure 
is destroyed. The gland shrivels, to thp size of 
a horse-bean, or eA^en less, is hard .and nodular, 
and on section shows nothing bqt bands of 
connective tissue, with Jiere and there a few 
scattered seminal tubule^, (2) The other form 
of atrophy is milch rarer, and results from the 
cutting off of the ar|erial supply, or from nerve 
lesions, and not from inflammation. It is of 
the nature of a fatty degeneration of iAie 
glandular structure unaccompat|ied by any 
sclerosis of the connective tissue. The testicle 
in this form of atrophy becomes, much reduced 
in size, but is soft and flabby instead of being 
hard and nodular. A section of the gland is 
aneemic, and fatty tissue may also be found 


I beneath the visceral tunica vaginalis between 
I the epididymis and back of ‘the testis. The 
’ atropliy ssociated with v^aricocele, hydrocele, 

1 or due to truss pressure is of this kind. In 
both forms the epididymis shares in the atrophy. 
Arrest of development is to be distingu^hed 
from atrophy of a once well-formed organ. This 
! arrest is commonly found in undescended and 
ectopic festes. The common sequelm of atrophy 
* of the testis are neuralgic pains and sterility. 
Treatment of atrophy (fan only be preventive ; 
th% cause should be removed when possible. 

Lv.tltries of TliE Testicle. — With the excep- 
tion of contusion, traumatic lesions of the testis 
am rare, owing to its firmness and its slipperi- 
n?ss lA its scrotal bed. 

Puneiured Wounds . — These are almost always 
of suxgical origin, their most frequent cause 
being puncture with a trocar and cannula in 
tapping for hydrocele. A very acute pain is 
felt, in some cases inducing syncope, and the 
escape of a little blood through the cannula as 
soon as the trocar is withdrawn, and then of 
blood'Ctained hydrocele fluid as sooji as the end 
of the cannula is withdrawn from the tunica 
albuginea, and 4ias come back into the vaginal 
sac, are the indications of this ac(^ident. The 
consequences of such an accident are orchitis 
and htematocele. Suppuration and gangrene 
have followed, but they are rather the result of 
infected instruments, and are sometimes seen 
without the testicle being wounded. 

Incised Wounds . — These are rare, and if 
superficial heal quite readily, but if the wound 
deeply involves any considerable length of the 
organ, it may subsequently atrophy, as all the 
tubular structures on the distal side of the 
wound become functionally useless, and the con- 
traction of the cicatricial material unduly com- 
presses the gland. Hernia of healthy testis 
tissue is said not to occur after clean cut 
wounds. 

Contused Wounds . — These are the most fre- 
quent of the traumatic lesions of the testicle. 
They are caused by blows, falls astride, kicks, 
squeezes, and ^ther form^ of violent pressure. 

Symptoms.— The pain oftmeh injuries is acute 
and unsupportable, and is ofteh severe enough 
to produce syncope. It radiates to the thigh 
and extends along the cord, often to the loin. 
Death from shock even may be the result of 
contused wound of the testicle, occur«ing some- 
times instantaneously, but more often perhaps 
after the lapse of several hours. 

P7'oy7iosts . — The imipediate result of such in- 
juries as a rule is good ; but subse([uently per- 
manent atrophy often occurs. Chroni <3 orchitis 
is occasionally seen, and encysted hydroceles of 
the epididymis and of the testicle itself may be 
met with at a later period. The diagnosis of 
these several injuries is simple enough, and their 
treatment is conducted on the ordinary lines of 
surgical practice. 
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Dislocation of the testis, as distinguishcid from 
congenital displacement, is in rare instances 
produced by traumatic or other injury, the 
organ being forced from its proper site into the 
perineum, the femoral, or the inguinal regions. 

•In traumatic displacement immediate reduc- 
tion must’ be effected, by maniJ)ulation if pos- 
sible, and this failing an open operation must 
be made. If reduction cannot be accon^plished, 
ca^ti*ation is probably the best procedure to 
adopt. • 

Torsion, or x\xial Rotation of the Sr|R- 
MATic Cord. — ^This is a remarkable ‘accident, in 
which the testis becomes strangulated owing to 
twisting of the spermatic cord and consequent 
chokage of the spermatic blood-vessels. It mi^ 
occur in a testis lying normally in the scrotum, 
but is more often seen in an undescencled or 
partially descended organ. It is met with at 
all ages, but is most common in young adults, 
and can only occur when the testicle is freely 
suspended in the tunica vaginalis. The sper- 
matic cord becomes twisted upon its axis, usu- 
•ally in a la?vo-rotatory direction, and gorged with 
blood. The testis or epididymis, or bpth, may 
h^ acutely fnflamed or even gjwigrenous, and 
atrophy may follow. The symptoms are like 
those of strangulated hernia or inflammation of 
the testis and epididymis, for either of which 
the condition has usually been mistaken : a 
painful swelling suddenly appears in the groin 
or scrotum, dull on percussion, tense, tender, 
irreducible, and without impulse. Pyrexia is 
usually present, and sickness is a constant 
symptom. 

Morris says a diagnosis can be made by (1) 
the empty condition of the inguinal canal ; (2) 
the unobscured cord ; (3) the imperfectly de-* 
scended testis ; (4) the absence of the testis 
on one side of the scrotum ; (5) by the epi- 
didymis being in front of the testis ; and (6) by 
the existence of a lump or knot on the cord with 
swelling between the knot and the testis, and 
the natural s*tate*of the vas deferens above ^ 
the knot. 

Treatment . — The only effective^ treatment is 
by early operation ; 4he cord being untwiAed 
if the testes appOHr to be in a recoverable con- 
dition. A retained testis, or one which is much 
swollen and discoloured, is best removed, r 

Hematocele in the Scrotum. — This consists 
in an effusipn of blood into a pre-existing cavity, 
either the cavity of the tunica ^.aginalis or into 
a cyst of the cord. By far the larger number 
are into the tunica. E^'travasation of blood 
into the connective tissue of the spermatic cord 
Or scrotuni, or into the suJbstance of the testis, 
are simple hsematom^s, and differ in no way 
from sirdilar effusions in othei* parts of the 
body. * 

Haematocele of the Tunica Vaginalis, — Spon- 
taneous haemorrhages into the tunica vaginalis 
are occasionally seen, but as a rule such effusions 


are traumatic, and are the result of contusions 
or of punctured wounds. They most often 
occur after tapping a hydrocele, and may be 
occasioned by the puncture of a vessel in "the 
scrotal wall, the epididymis, or the testicle. 
The nature of the accident may sometimes be 
recognised by the escape of •blood which takes 
place from the cannula in the withdrS-wal of the 
trocar;# but more often no outward symptom 
is noticed at the time, the side of the scrotum 
which corresponded to the hydrocele ♦being 
found to become larger within an interval which 
may range from hour^ to days according to the 
rate at which the blood escapes. Bleeding may 
occasionally follow from weals?ened and varicose 
vessels of the tunica vaginalis in the withdrawal 
of the fluid which had given these weakened 
vessels support. Vaginal hiomatocele is oc- 
casionally seen where no hydrocele has been 
present. 

Pathological changes in hsematocules vary 
with the age of the effusion. In old cases the 
sac is greatly thickened, partly by layers of 
fibrinous membrane or connective tissue, and 
partly by sclerosis of its own structure. Both 
the false membrane and the closed sac may be 
in places cartilaginous or calcareous. The 
tissues outside the sac are thickened ; and the 
testis, usually healthy, sometimes atrophied and 
occasionally scarcely recognisable, lies usually at 
the posterior and lowier part of the hiematocele. 
The contents of an old haematocele are chiefly 
solid, and consist either of dirty brown coloured 
clot, laminated as in #in aneurysm, or of spft 
clot devoid of lamination. The fluid blood, if 
any be present, will be thick, dark, and treacly. 
In more recent cases cholesterine may be found, 
the sac is much less changed, and the fibrinous 
laminoc are but feebly adherent ; the contents 
are a mixture of deep red fluid blood and dark 
blood-clot partly adherent to the walls. 

Symptoms . — The formation of a globular or 
pyriform herltvy, opaque swelling in the scrotum, 
either rapidly or insidiously, aft^’ a contusion 
or punctigre, with much ecchymosis of the skin 
and an absehce of acute inflammatory signs, is 
easy to understand. The tumour is elastic or 
doughy, not very tender on handling ; pain is 
dull and aching, Testicular sensation is at first 
unaffectec?, anc^may be found behind the tumour. 
Acute haematoceles have to be diagnosed from 
hernia, hydrocele, and orchitis ; and old heernato- 
celes from malignant gVowths. As a rule the 
diagnosis can be made, but when doubt is felt 
the tumour should be dealt with in the first 
instance by aseptic exploration and then treated 
according to the condition present. 

-—Treatment may be either palli- 
ative or curative. Palliati^^ i^ applicable in 
the early stage, gind consists of horizontal rest, 
with the scrotum well raised on a cushion, or 
in a sling ; the constant application of an ice- 
bag in the rqbust, and of evaporating lotions 
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in the old or feeVjle. If little or no progress 
in absorption is made within one or two,. weeLs* 
some of the fluid ma} be withdrawn through a 
cannula ; and repeated if necessary. VVlien pain 
£fnd marked tenderness .are absent, strapping 
may be applied with advantage. For radical 
relief the best trfjatment is free incision into 
the sac, and after turning out the contents the 1 
puriefal laijer of the tunica vaginalis and any 
adherent false membrane should be removed as ' 
far ai possible. A suppurating hjematocele 
must be treated by free incision, thorough 
clearing o\it, and gauze drainage. (Castration 
should be performed when the testis is useless ; 
when the tunica* vaginalis is thickened or 
hardened by disease ; wlien the patient is old 
and feeble ; when much blood is akso diffused 
among the ‘tissues of the scrotum, or when 
sloughing is threatened. Castration sliortens 
convalescence and diminishes the risk of 
htemorrh'age, of cellulitis, and of septicaemia. 

Ilwinatocele of the Cord is rare, and consists 
in an ott'usion into an unobliterated part of the 
funicular process. A history 'of injury would 
give tlie clue to the nature of a rapidly forming, 
opaque, oircinnscribed, tpnse, mobile swelling 
in the inguiifal canal of a uon-inflammatory 
origim Should operative treatment be called 
for, a careful aseptic enucleation of the tumour 
must be performed, . 

Hierruxtqma into the substance of the testis 
is sometimes described as “ haomatocele of the 
testicle.” Its tn^atment is that of hsematoma 
elsewhere. ^ » 

lii'KMAToaiA OF THE CoHi). — Hfcmatoma of the 
of cord is but rarely seen. It is due to the 
rupture of one of its vessels as a result of injury 
or strain. A swelling of considerable size 
rapidly forms, extending along the cord from 
the inguinal region to the scrotum ; the testis 
.remains free and unimplicated. Such a con- 
dition is very likely to be mistaken for an 
omental hernia, but on careful examination the 
tumour will be felt to be more uniform in con- 
sistency, more rounded in outline, mid even 
semi-fluctuating. It is always irreducible. 
The history of injury will give a clue to correct 
diagnosis.*' t 

Treatment in the early stage . consij^ts in the 
application of elastic pressure or evaporating 
lotions, and later on, if the eflfusion is not 
absorbed, it may be relieved by aseptic tapping 
if the contents are fhfld, or if threatening to 
inflame, the caVity must be laid open and the 
coagulum removed. 

Varicocele. — 'rtiis aflection consists of a 
varicose enlargement of the veins of the pam- 
piniform plexus and lower par^ Of the cord. 
Including the’ mil& degrees of the disorder, it 
is one of the commonest affections of the male 
genitals. In severe cases of varicocele all the 
veins of the cord may be involved. 

The veins of the pampiniform plexus are 


dilated, tortuous, much increased in size and 
in number, owing to dilatation* of many smaller 
vessels f(>’;ming flexuous curves and loops. oThe 
elasticity and contractility of the coats of the 
veins are diminished in advanced cases, and the 
coats are also somewhat thickened. Thrombosis 
and phlcbolithds are frequently present. The 
degree of enlargement varies much, and may 
oocasionlilly be so great as to fill the scrotum 
and conceal the gland. It rarely extends' as 
far as the inguinal canal. The testis is, as a 
ruje, both well developed and functionally 
perfect, but* in a small number of old-standing 
cases it may become atrophied to some extent 
a*d even occasionally functionless. Varicocele 
iS to M great extent due to the following ana- 
tomica. factors ; the size and winding course 
of tii(^ spermatic veins ; their numerous anasto- 
moses ; the loose, inelastic tissue in which they 
lie ; their passage through the oblique inguinal 
canal ; and the length and comparatively small 
size of their efferent trunks. The left side is 
more often affected than the riglit, because of 
the l^wer position of the left testicle ; the point ’ 
of entrance of its vein into the left renal veins 
is at a higher level than that of t*he right into 
the vena cava ; the left enters the renal at a 
right angle, and the riglit enters the cava 
obliquely ; the left passes beneath the sigmoid 
flexure. Varicocele is more apt to develop in 
the weak and flabby than the strong and robust. 
It usually commences between the fifteenth and 
twenty-fifth year, developing for about twelve 
mouths, and tending to disappear after marriage 
and as men grow older. Apart from or perhaps 
ill connection with the above-mentioned ana- 
tomical causes, varicocele may be caused by 
^ 30 ustipation, sedentary habits, masturbation, 
uiigratified sexual passion, tight belts about the 
abdomen, and the pressure of trusses. 

— The testicle is usually normal, 
though it may be smaller ; the scrotum is more 
or less relaxed, and occasionally ^varicose veins 
jxre seen on its surface ; the Veins swell up and 
form a distinct swelling thicker below than 
above, feeling like a Kig of worms, and dis- 
appearing in the recumbeut position. The blue 
colour is often visible througii the thin skin. 
There is usually an impulse on coughing. The 
pressure of a finger on the external abdominal 
ring increases fulness and distension. As a rule, 
varicoceles are painless ; but in wef^, neurotic 
men aching is *complaiiied of in testis, 'Cord, 
groin, and loins, and also a sense of weight and 
dragging. Severe spj^smodic pain is sometimes 
felt. In some cases varicocele gives rise to 
severe mental despovidency and a ‘ dread of 
impaired virility. Long* standing, riding, and 
walking, or sudden exertion aggravate the 
swelling, and greater discomfort is therefore 
often felt towards evening. 

Treatment . — Treatment may be either palli- 
ative or operative. Palliative treatment will 
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suffice for the relief of a large njajority of . cases, 
• and “ must be directed to the patient's mind 
as well as to his body.” The surgeon must 
assure his patient that there is no risk of 
impairment of virility, and that no operation 
is required. Occupation for the mind and body 
should be found, attention paid to general 
health, constipation avoided, cold or chilled 
morning baths should be taken, vvifli local 
bathing of the genitals night and morning in 
cold water. A well-fittihg suspensory bandage 
should be worn regularly, and such patients 
should be allowed to marry. 

In certain cases, however, operation is 
justifiable ; they are as follows : — steady i»- 
crease in size in spite of treatment, and wh^ 
accompanied by distress and pain ; exclusion 
from one of the public services ; increasing 
atrophy of the testis, and where frequent 
seminal emissions are giving rise to much 
mental distress. 

Many operations for the radical cure of 
v^aricocele have been devised. The older 
■ methods by gradual obliteration, etc., anid the 
various subcutaneous procedures, have been 
quite superseded by the safer? simpler, and 
more certaiif methods of excision. One of two 
operations is generally performed at the present 
time, which differ from each other only in the 
extent to which the structures of the cord are 
removed ; in one the varicose veins alone being 
taken away, and in the other the whole thick- 
ness *of the cord, except the vas and its 
attendant artery and veins, is removed, and 
the cord thereby permanentl}^ shortened. 

The operation of excision is performed in the 
following manner: — The hair having been pre- 
viously shaved from the parts and the skin made 
clean, the surgeon stands on the side to be oper- 
ated on, and pinches up the cord at the uppermost 
part of t/ie scrotum between his left thumb and 
forefinger in such manner as to stretch tightly 
the overlying skyi. A longitudinal incision, 
half to three-quarters of an inch long, is made 
through the tense skin, and is deepened gradu- 
ally until a little petlet of fat or a loop *of 
varicose vein pushes itself into the wound. No 
further cutting fs required, as nearly the whofe 
length of the cord can be pulled out in the form 
of a loop through this small opening ; its several 
parts may be easily recognised, and may be 
dealt with as required. If simple excision of 
the Varicocele is to be performed, the veins are 
separately isolated, tied below and above with 
catgut ligature, and tlie^ intervening portions 
cut away ; one or several vessels may be dealt 
with, and any length of 1:hcm may be removed. 
Instead of taking away the veins only, the 
whole thinness of the’ cord — ^except the vas 
and its vessels, which can be both felt and 
seen posteriorly — may be isolated, tied first 
below, an inch or more above the testicle, and 
then above, at the highest level to which the 


cord can be pulled downwards, and all the 
intervening part — from two to five or six inches 
— cut across and removed. The end of each of 
the ligatures may be left long, that they may 
be tied together, so as Jbo bring the divided endl^ 
of the cord into close proximity witlj each other, 
thus shortening the cord anc^ raising the testis 
from its pendulous position nearer to its proper 
level. It is seldom any bleeding vessels have 
to be tied. The approximated ends of the cord 
are gently pushed back through the Scrotal 
wound, which is closed with a single silk or 
horsehair suture. No drainage is required ; 
the parts are dressed with dry aseptic wool, 
and are supported with a trialigular bandage. 

The patient should lie in bed for two weeks, 
and should wear a suspensory bandage after- 
wards for two or three months. 

The operation is occasionally followed by 
some oedema of the scrotum, a little engorge- 
ment of the testis, and a moderate effifeion into 
the tunica vaginalis ; but true orchitis is rarely 
seen. Some thickening^and tenderness is often 
left at the site 'of operation which is slow to 
disappear. 

Bennett insists on tjie importance of not only 
excising the dilated veins, but of effecting at the 
same time the immediate permanent shortening 
of the elongated cord, by leaving the sheath of 
fascia which immediately * surrounds the vari- 
cocele intact, and iifcluding it with tUe veins 
in the ligatures, the precise extent of a varicocele 
which it is desirable to resect being determined 
by the amount of elongation of the^cord. 

In the large majority of cases removal of the 
pampiniform plexus alone results in complete 
and permanent cure, and Bennett’s operation, 
therefore, may well be preserved for the more 
severe cases. 

Epididymitis is the term applied to inflam- 
mation of the epididymis, and may be acute, 
subacute, or chronic. 

Acute ana Suhacute Epididymitis . — Acute or 
subacute epididymitis is almost always excited 
by some* affection of the membranous or pro- 
static urethra, such as gonorrhmal, gouty, or 
other forms of urethritis, the passage of urethral 
instruments, impacted urethral calculi, urethral 
injection^, and. urethral or meatal strictures ; 
by inflammatory and ulcerative conditions of 
the prostat^ and seminal vesicles, and by 
prostatic calculi. Injury rarely causes this 
affection ; the inflamihation is probably the 
result of direct extension of* a pre-existing 
inflammatory process, and ^ is neither due to 
metastasis, sympathy, nor reflex congestion. 
Tire globus minor is the part chiefly first 
affected. Th^ thickening of the globus minor 
is due to inflammatory exudation immediately 
beneath the tuiiica vaginalis into the cellular 
tissue between the convolutions of the duct. 
The tubes of the epididymis are in places 
dilated into omall pouches filled with pus. The 
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tunica vaginalis covering the epididymis is 
always somewliat inflamed. ^ . 

Microscopically the : iterfobular tissue* is the 
seat of round-cell infiltration. The blood- 
vessels are distended, and the lumen of the 
tubules is fijled with desquamated cells, exudate, 
and leucocytes. • 

Symptoms. — Signs of inflammation affecting 
one side of the scrotum of a patient in whom 
any of the above causes are found to be present 
suggeH at once the nature of ihe nndady. 
Aching along the course of the cord and 
thickening of that structure are usually present. 
The shape of the swollen epididymis is character- 
istic — beginning below in the globus minor 
it rapidly increases until it forms a large 
crescentic cup-shaped mass behind and to the 
outer side of the testicle ; later, eflusion occurs 
into the tunica vaginalis and obscures the 
characteristic swelling, and the testis may 
become hwolved by extension of the inflam- 
mation through the hilum. The scrotum is 
more or less red and oedematous. Kigors may 
usher in the attack, and the general phenomena 
of fever arc present. In acute cases tlie 
symptoms increafse for fpur or five days, and 
remain at thiir height for two or three days 
more, - when they rapidly decrease, and the 
patient convalesces two or three weeks after- 
wards. Some hardening of the globus minor 
may repiain for months, or even become com- 
pletely organised, and when this affection is 
bilateral, permanent sterility may follow. 
AVhen cpidi^iymitis occurs in the course of 
urethritis, the urethral discharge generally 
ceases or diminishes during the acute stage of 
inflammation, and returns again when this has 
subsided. Though both sides may be affected, 
they are never affected simultaneously. 

With few exceptions acute e})ididymitis 
terminates in resolution. A small hard thicken- 
ing in the globus minor may persist for a long 
time. Suppuration is rarely met wiJh. Slough- 
ing has been s^ven, and in very rare cases a local 
or general peritonitis has been set up. %«. 

IWatment. — Tlie treatment consists in keep- 
ing the patient in bed, with the scrotum sup- 
ported on - a, small pillow, and an ice-bag con- 
stantly applied. Lotions of spirit, lead, and 
opium are serviceable, and glycerine of bella- 
donna often gives great relief. , The bowels 
must be cleared with calomel, and a simple 
saline mixture, contaiiflng one - twelfth of a 
grain of tartarated antimony, given if the 
inflammation runs high. Where pain continues 
under the application of local cold, warm 
fomentations — medicated or otherwise — may 
be substituted, and morphia suppositories may 
be employed.' Hi sti’ong individuals the 
application to the scrotum of eight or ten 
leeches is often followed by striking relief. The 
diet should be light and non-alcoholic. After 
the acuteness of the inflammation «has subsided 


the organ remains large and somewhat tender, 
and should be carefully supported and gently - 
compressed by a triangular bandage over several 
layers of absorbent wool. At the end of a 
fortnight, if all pain and tenderness have passed 
away, the testicle should be lightly strapped 
and the p'^tientf allowed up, the scrotum being 
supported in a well-fitting suspensory bandage 
or Baer^ triangle. 

Chronic epididymitis is usually tuberculous, 
and in rare cases syphilitic. It is treated under 
tuJ;)erculous and syphilitic diseases of the testicle. 
Localised chronic gouty nodules are seen oc- 
casionally in the epididymis, which may per- 
siiit for months or years. 

* iNl-TiAMMATTON OF THE TeSTICLE (OrCHITIS). — 
Inflanm ation of the substance of the testicle 
itself cis met with in tlie acute, subacute, and 
chronic varieties, and must not be confounded 
with the more common inflammation of the 
epididymis (epididymitis), to which it may be 
primary or secondary, and with which it often 
coexists. 

Ae^te and Subacute O^'chitis . — Acute inflam- 
mation of the testis is comparatively rare, owing 
to the presenoo of the firm, dense, unyielding 
tunica albugiiiea and the free mc^ility of the 
testicle itself. 

It may be due to the following causes : — 
Injury, contusion or wound, cold, extreme and 
prolonged ungratifled sexual excitement, mumps, 
gout, rheumatism, and certain specific febrile 
disorders, as influenza, smallpox, typhoid, scarlet 
fever, malaria, septicyemia, and pyyemia. It 
occurs also in leprosy and glanders. 

Little is known from actual investigation of 
the pathology of acute orchitis, as the malady 
\s not fatal in itself, and the surgical removal 
of tlie inflamed organ is not called for. 

Acute and subacute orchitis may terminate 
by resolution, commonest of all ; by suppura- 
tion, which is rare ; by gangrene of the testis, 
which is still rarer ; and by atrophy, which 
is not at all uncommon ; or it may become 
chronic. 

*In every cape of acutc^orchitis it is judicious 
to \terii the patient or his afriends that atrophy 
may follow, and may be permaSient. 

Symptoms of Acute and Subacute Orchitis.— 
Acute orchitis has to be distinguished from 
acute epididymitis, and the recognition is not 
difficult. The absence of pre-existing urethral 
trouble is sugges*tive. The shape of the swell- 
ing — if seen early — is smaller, rounder, and 
ovoid, as contrasted w;th the larger acorn cup- 
shape of an inflamed epididymis. The rapid 
onset, the previous historjy, and associated signs 
and symptoms elsewhere, make the diagnosis 
plain. 

Gouty orchitis commonly affepts men over 
fifty who are subjects of gouty arthritis, or 
other gouty lesions^ and is commonly attended 
with the formation of a considerable amount of 
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fluid in the cavity of 'the tunica vaginalis ; it is 
• very prone to relapse, and is hften, therefore, 
very tedious ; it occurs in sudden seizures, and 
is sometimes transferred by metastasis from one 
tQstis to the other. It occasionally suppurates, 
and may extend to the epididymis. 

Mlieurhoctic orchitis appears chiefly to be an 
affection of the tunica albuginea. It comes 
on suddenly, with much tenderness artd little 
tumefaction ; often shifting from one testis to 
the other, and disappearkig almost as suddenly 
as it comes on. ^ 

Mumps orchitis occurs in about 15 per cent 
of all cases of mumps in males, and is therefore 
by no means uncommon. It is usually met wi^h 
at the period of puberty, and begins about tl*3 
fifth of sixth day in one or both testicles. It 
reaches its height in four or five days, ^is ex- 
tremely painful, and rarely suppurates. It 
usually resolves, sometimes becomes chronic, 
but often ends in rapid and complete atrophy, 
especially in cases which occur in epidemics. 

Typhoid orchitis rarely, if ever, affects the 
epididymis, unless the inflammation is set^oing 
by catheterism, and then the epididyi^iis alone 
mfiy be attadked. The testis onli- is implicated. 
The onset i^ commonly gradual, but may be 
sudden ; it occurs during the height of the 
fever, or during convalescence later on. The 
pain is not so great as in other forms of orchitis. 
The inflammation is not generally severe ; the 
attack lasts from six to ten days ; it usually 
ends ^n resolution, but suppuration, atrophy, 
or persistent induration occasionally follows. 

Malarial orchitis follows or accompanies the 
fever, but generally at a late period of the 
disease, and yields readily to quinine. It comes 
suddenly, lasts two or three days, during whiclf 
the testicle swells to three or four times its 
natural size, being blended with the epididymis 
in a hard, smooth mass. The scrotal veins 
swell, the skin is oedematous, and there is 
generally a little fluid poured out into the 
tunica vaginalis. •Pain is severe, and may be 
paroxysmal, and passes off when the tempera-* 
ture falls. The swelli«g may take three ©r 
four weeks to disappqp;r, and the lestis ma;f be 
left atrophied, arid the epididymis enlarged and 
hard. 

Treatment of Acute and Subacute Orchitis . — 
Treatment will vary somewhat with the cause 
of the inflammation. Ice locally, or iced lotions, 
are spoken highly of by Jadbbson. Leeches, 
followed by warm belladonna or opium lotions, 
have been useful in my practice. Needle punc- 
ture of the inflamed gland has been strongly 
advised by Smith and Macnamara. Glycerine 
of belladonna often gfves relief. Rest in bed, 
with the scrotum supported on a; high pillow or 
in a “ slin|: is essential. Calomel pqrges and 
saline draught's, with small doses of tartrate of 
antimony, sometimes act like specifics. Con- 
stitutional conditions must be treated according 


to their nature. After a few days, when the 
painful symptoms have subsided, light strapping 
of the testis will shcTrten convalescence. 

Chronic Orchitis. — Chronic inflammation of 
the testicle is usually^ of syphilitic origin. It 
occurs occasionally as an affection .^econdary to 
tubercular epididymitis, and •sometimes follows 
an acute orchitis from injury. Frofn its fre- 
quent association with syphilis, chronic orchitis 
may be considered under the heading of syphil- 
itic affections of the testicle. • 

Infantile Orchitis. — Inflammation of the 
testicle may be met w ith in infants and young 
children. A subacute form occurs in children 
of a few months old, the testis being found 
somewhat enlarged and hard. It is probably 
the result of slight injury, and passes away 
under simple protective measures.. 

Syphilitic Affections of the Testicle. — 
Syphilitic Sarcocele. — The affections of the testis 
due to syphilis are acquired or congenital : — 

Ac<j[uired. — Orchitis and epididymitis in 
secondary syphilis ; gummatous and interstitial 
orchitis in tertiary syphilis. 

Acquired Affections in Secondary Syphilis . — 
Although a matter of rare ocourrence, there is 
no doubt that occasionally during the progress 
of serious secondary syphilitic symptoms the 
testicle becomes affected with a subacute form 
of inflammation. I have, seen this form of 
orchitis several times. In the fifth or sixth 
month after the primary sore the testis becomes 
larger, hard, and tender, its surface irregular 
and “ knobby,’^ the kn^)bs varying in size from 
a pea to a hazel-nut ; the tenderness is not 
excessive, and little pain is complained of. The 
organ slowly increases in size for four or five 
weeks, and then gradually subsides, leaving the 
gland apparently in its normal state again. 
This condition is distinct from the more fre- 
quently seen syphilitic epididymitis, which, 
comes on early in the secondary stage, is pre- 
ceded by u^thral discharge, and consists of a 
localised nodular mass in the gjpbus major — 
the body^of the testis remaining quite unaffected 
— and which also disappears entirely under the 
influence of mercury. 

Gummatous Orchitis. — This, the ryore common 
form, maj" coexist with the above, or may appear 
at a later stage. It commences in a localised 
proliferation of the corpuscular elements of the 
intertubular ^connective tissue, which is quickly 
followed by fatty degeneration. The gummata 
are usually multiple, and in size^varying from a 
pea to a walnut. They appear as somewhat 
elastic and yellowish white ^r grey knobs, are 
firm to the touch, owing to the intermingling of 
fibrous tissue with the fatty debris of which 
they consist, a^id are dry, owing to their slight 
vascularity. A§ in other visceral gummata, 
those of the testicle are surrounded at first by 
a vascular area, which later on is converted 
into a whitisl^ fibrous capsule. Within this are 
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the uBual broken down cell products, intimixtel^ 
mixed with iy completely fibrillated tissue, the 
central portion being composed almost entirely 
of fatty granular debris. 

♦ Gumma of the testis rarely suppurates, but 
in the majority of cases the morbid product is 
In part absorbed# and in part becomes con- 
tracted. Destruction of the secretory portion 
of the gland is rarely avoided, and with it, and 
in proportion to its extent, (Occurs a diminution ^ 
in the* amount of semen secreted, or even total 
aspermia, or a decrease of sexual desire and im- 
potence. At the end of many months the 
testicle is found diminished in size ; its general 
shape may be preaerved, the surface remaining 
smooth, or else we find depressions alternating 
with elevations. At times the organ is reduced 
to a shapeless nodular rudiment of a testicle. 

Occasionally the gummatous infiltration forms 
a tumour of considerable size, and foci of soften- 
ing are found in it ; when this occurs all the 
coverings of the testis are generally also in- 
volved, Should these become perforated, the 
gumma will grow exuberantly fungus-like to- 
wards the surface, as a soft granular mass. 

Diffuse Interstitial Orchitis , — This is simply a 
chronic interi^titial inflammation of the inter- 
tubuUir connective tissue. The svvellini>r origin- 
ates with the appearance in the intertubular 
connective tissue of yTowds of nuclei-like bodies 
or “ indifferent cells. Tbis early stage is 
followed by an overgrowth of young connective 
tissue, which gradually becomes more and more 
fibrous. When the vvd>olc testis is affected, 
owing to the lobular segmentation which is 
normal to the organ, the masses of fibrous 
tissue take a somewhat conical form, the base 
of each cone lying against the usually thickened 
tunica albuginea-, while its apex is directed 
towards tiie mediastinum testis. By the pres- 
^sure aud contraction of the overgrowth of 
connective tissue the seminal tubes become 
separated from each other. Theii' walls are at 
first thickenc^^, then their epithelium wastes, 
becomes fatty, and is detached, Ocqasionally, 
by the unecp-ially distributed contraction of the 
new-formed connective tissue, some of the tubes 
are dilat<^i ^ into irregular gaping lacuufe-like 
spaces. Nothing is ultimately left of the testis 
save a hard resistant mass of fibrous ti.ssiie, 
with here and there fatty debris pointing to the 
relics of the seminal tubes. The epididymis 
and sac usually remahi intact. The tunica 
vaginalis is als(4. affected. At first more or less 
fluid occupies its sac, but later on this becomes 
absorbed, as the serous surfaces, thickened 
and altered, begin to adhere at several spots 
until the whole cavity may be obliterated. The 
tunica albuginea, too, is also much thickened. 

Coruienital Syphilitic Disease of the Testicle , — 
This form of orchitis is usually of the inter- 
stitial variety, sometimes associated with gum- 
mata; but the pure gummatous, form is rare. 


Both organs are often siiimltaneously attacked. 
The gland is hilrd and nodular, is not painful , 
or tender, or large. It is often associated with 
hydrocele, and is prone to subsequent atrophy. 
Fungus testis has been recorded in a child of 
ten months old, and typical gummata have been 
seen in a boy o^ six years. 

Sympixytiis of Syphilitic Testis . — As a rule the 
generaldiealth keeps good. If both testes are 
affected the interval since the primary disease 
will usually be found to have been short j but 
if only one be affected, it may have been of 
several years. Syphilitic affections of the 
testis are seldom seen either in the early second- 
a^'v or the later tertiary stage. They belong 
ffestinctly to the intermediate group, occurring 
from t'"o to four years after primary symptoms. 
It is ynportant to remember that in this affec- 
tion we occasionally meet with distinct masses 
of deposit in the epididymis. The most common 
condition, however, is a general enlargement of 
the whole gland, with a smooth rounded exterior. 
The size attained varies from that of a hen’s 
egg Jo that of a small fist. The enlargement 
is slow m development, and usually painless. 
Abscesses may^ occur if no treatment is resorted 
to, and these Inay lead to fungus# testis. The 
syphilitic testis sometimes attains a large size, 
and may then be known by its peculiarly rounded 
outline and light specific gravity A gumma 
feels decidedly lighter in the hand than either 
hjematocele or malignant growth. The vas 
deferens is seldom thickened, and the glgmd is 
quite devoid of tlie ordinary testicular sense. 
The scrotum is unaffected except when hernia 
testis threatens, and there is often fluid in the 
tunica vaginalis. 

• One testicle only may be affected, or both 
may be so, either consecutively or simultane- 
ously ; tlie second testis may be attacked whilst 
the patient is under specific treatment. The 
function of the testis is lost if the disease is not 
successfully treated. Syphilitic orchitis may 
follow immediately upon an flijurj? in a syphil- 
itic subject. 

» Diagnosis . — Syphilitic orchitis has to be diag- 
nosed from simple chroni^ orchitis, tubercular 
disease, and new growths — ini*)cent and malig- 
nant. 

Simple chronic orchitis occurs in the absence 
of syphilitic history ; it is usually the result of 
injury ; the swelling rarely attains a Jarge size ; 
testicular sensatten is present, and tlie effects of 
antisyphilitic treatment are negative. 

It is rarely difficult to distinguish between 
syphilitic and tubercular disease, at least in 
their early stages. The well-marked and easily 
recognised nodules in l^ie epididymis in the 
latter cannot well be mistaken ; but in those 
cases where a primary* gumma forms in the 
epididymis it is often extremely difficult to dis- 
tinguish between them, and the same termina- 
tions may await both, with the exception that 
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specific treatment generally shows marked effect 
in those cases wjiich are due *10 syphilis. In 
cases in which the vas is enlarged, examinations 
shoold always be made as to the existence of 
stricture ; but there are certain rare cases in 
which the vas and the epididymis are enlarged, 
and Vithaiit any evidence of urethral disease. 
The vas behind the testis may become greatly 
thickened and convoluted without any tendency 
to abscess or any formation of gumma, and may 1 
so remain for months or ^ven years together. 

In a general way it is not in the least difficult 
to diagnose between syphilitic and malignant 
disease of the testes. In the latter the growth 
is rapid and steadily progressive, its rate ^f 
progress, indeed, always increasing with its siz«. 
There is almost always in some parts of it pseudo- 
fiuctiiation, and it is more or less nodi^lated. 
To the above symptoms we may add that the 
scrotum becomes adherent, and shows a dusky 
tint with enlargement of superficial veins ; and, 
lastly, that the cord itself is often thickened. 
In all these features malignant tumours of the 
• testis differ from what we find to be the jiisual 
condition of syphilitic disease. It is ^ far more 
cemmon to ffnd both testes compjicated at once 
in syphilis tlyiii in cancer, whilst the cord almost 
invariably remains free. 

Treat7mnt of Ht/philitic Testis . — This should 
be both local and constitutional. The local 
consists of removing any hydrocele fluid by 
tapping, and then strapping the testicle with 
merc^irial plaster. In the interstitial form 
mercury should .always be carefully and per- 
severingly given, but where a gummatous affec- 
tion is present, iodides of potassium, sodium, 
or ammonium are indicated. These are best 
given with spiritus ammon. aromat. and liquid 
extract of sarsaparilla, freely diluted with water, 
and taken by preference half an hour before 
food. The doses of iodides must be increased 
weekly until the swelling shows signs of lessen- 
ing ; should the drug disagree with an empty 
stomach it mfty sdhietimes be given immediately 
after food without inducing discomfort. Obstin- 
ate cases in elderly me», particularly if fungat- 
ing, are often best d^alt with by castration*.* 

Tuberculosis the Testis and EpididymiS. 
— Primary or haematogenic tuberculosis is very 
rare in the testis, the disease almost always 
commencing in the epididymis, and spreading 
to the boc^ of the testicle as a secondary pro- 
cess, This greater liability of •the epididymis to 
tuberculous infection may be due to the fact, 
that in descending tuberculosis from the urinary 
tract the epididymis is first exposed to infection, 
but clinical experience points to the epididymis 
as the seat of primary trouble in about 50 per 
cent of i^rogenital tuberculosif. It is most 
common between 20 and 30 years of age, but 
may occur at any period between early infancy 
and advanced old age. The disease usually 
commences on one side, but the other is liable 


to become affected. Whether a pre\’ious gonor- 
rhoeal epididymitis is a predisponaqt is uncertain, 
but many cases occtir without a past venereal 
history. The disorder usually commences as a 
small nodule in the globus major, followed at 
times by similar iioduies in other parts of the 
epididymis. By degrees these nodules may 
coalesce until the whole epididymis is* converted 
into an# irregular, hard, boat-shaped swelling. 
At a later stage the tuberculous mass softens 
and breaks down in one or more placef^ and, 
after ulcerating through the tissues of the 
scrotum, it may heal and break down again, 
or a fistulous opening or a hernia testis may 
result. At the periphery* of these young 
nodules younger grey miliary tubercles de- 
velop, and when the testis itself becomes 
involved its substance may be thickly studded 
throughout with them. 

Tubercular disease extends from the epididy- 
mis along, thickening the cord, to the* prostate, 
seminal vesicles, and bladder. It is important 
always to bear in mind that tuberculous dis- 
ease often begins in Elie prostate or seminal 
vesicles, and in every case of testicular tubercle, 
therefore, these structures should be carefully 
examined. The progress of the* affection may 
be rapid or slow, just as we see in tuberp\ilous 
joint diseases, and may terminate at any 
stage by complete resolution or complete 
destruction. » 

It has been much disputed whether the exact 
starting-point of tuberculous disease of the 
testis is in the tubes or in the connective tissue 
of the organ, but it is probable that the process 
starts in the wails themselves of the seminal 
tubes — usually in those of the epididymis first. 
At certain circumscribed spots the connective 
tissue of the tubes proliferates, and thus 
becomes infiltrated with masses of round cells, 
which tend to break down and become caseous.^ 
Nearer the interior of the tube the epithelial 
cells becom^ swollen and fused together into 
irregular foci, which become detached into the 
lumen o^the tubes, and fusing with the caseous 
products which are produced by the cell, pro- 
liferation of the masses in the walls of the 
tubes, the characteristic white ^gdules are 
produced. The vitality of the immediately 
surrounciing tissues being much impaired, 
inflammation is set up around these masses, and 
thus the nei^ibouring intertubular tissue, which 
is also infiltrated in tlie round cells, becomes 
invaded, and takes a share in the formation of 
caseous nodules. Usually the nodules increase 
in size, and then firse to ffirm larger masses, 
which break down into cavities containing pus 
and form fistulous openings. More rarely the 
process is arreted, the massts bfjcoming encap- 
sulated as in th^ lung by an interstitial inflam- 
mation. 

Symptoms and Diagyiosis . — Tuberculosis of 
the testis apd epididymis is often a very 
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insidious disease, ’ and is overlooked bj tliv. 
patient for a long time. It sometimes appears 
as if it originated in an •acute inflanimatory 
attack, but the symptoms as a rule are so 
characteristic of the aftection that the diagnosis 
is not diffic;ult. Even in the early stage the 
insidious formation of a small painless nodule 
in the tail or head of the epididymis, to which 
the patient’s attention may be only dra*vn acci- 
dentally is enough to at once excite a suspicion of 
commencing tuberculous disease. A little later 
another enlargement is noticed at another part 
of the epididymis. These little nodules gradu- 
ally run together, and form an irregular nodu- 
lated mass, which, *0! somewhat crescentic shape, 
surrounds the testis at its posterior and outer 
aspect. As the altered epididymis thus in- 
creases in sixe, the testis feels small and usually 
soft, more rarely one or two nodular masses are 
present in its substance. The patient’s health 
suffers but little at first. After a varying 
period, usually three or more months, one of 
the nodules in the cpididyuus becon\es enlarged, 
the soft parts over it are found to be adherent, 
becoming thinned ; before long the skin, dusky 
red and purplish,rand shining, at one spot gives 
way, and the^ characterrstic discharge of ill- 
formed pus and caseous material follows. To 
this succeeds a fistulous sinus, from which 
weeps constantly thjn sero-purulent discharge. 
Where such a sinus ^closes, a depressed 
adherent cicatrix remains ; the affected part, 
whether epididymis or testis, being left smaller 
in, size and irregular in shape. 

Tubei'culous epididymitis may result in per- 
manent chokage of the canal of the epididymis 
and consequent sterility of the testicle. 

Treatment . — This will be either medical and 
palliative, or operative. Medical treatment may 
be tried as long as the deposits are small and 
hard, but as soon as caseation has commenced 
surgical measures should be resorted to. 

Uncomplicated primary tuberculosis of a 
single epididyruis or testicle should be treated 
by immediate castration, for so long as the 
disease remains, extension to other parts is 
liable to occur. When other lesions of the 
genital tract are present, however, but little 
is to be gained as a rule by removal of the 
testicle. In rare cases where a testicle and a 
seminal vesicle of the same side are alone 
implicated, both structures may bd taken away 
either at the same or different times with 
ad vantage. Where castration is contra-indicated 
but little permanent good results from active 
local surgical treatnient. Abscesses may be 
left unopened until they are close to the skin, 
when they may be incised and treated after- 
wards with simpfe antiseptic dressings until 
they heal. The erosion of localised tuberculous 
lesions in the epididymis or the testicle is usually 
unsatisfactory in its final result. 

Some authorities, however, adyocate active 


local treatment in all caseating foci. Morris 
thinks that if i improvement does not soon follow 
upon general hygienic and climatic treatment, 
some surgical operation will be requisite, and 
should be undertaken without further loss of 
time. He advises erasion of all the softened 
areas, and thorough rubbing of the' cavities 
with iodoform, which in many cases has been 
sufficienifc to check the disease, and should 
always be tried first when the deposits • are 
small and few, and there is no extension of the 
malady along the genito - urinary apparatus, 
or secondary deposits of tubercle elsewhere. 
When erasion has failed, when the fistulse per- 
sist or are numerous, when there is fungus with 
a^small wasted testis, and when the whole or 
greatei part of the organ is involved, castration 
is the^oniy treatment. A fiingating tuberculous 
testis is better removed probably under all 
circumstances. 

The general treatment of tuberculous orchitis 
is to be conducted on those lines which will best 
improve the general health — fresh air (night as 
well day), good food, warm clothing, cod-liver 
oil, and tonics. 

Tumours of^^he Testicle. — The^ following ns 
a list of the tumours which, according to Ziegler, 
have been met with in the testicle : — Adenoma, 
adeno - sarcoma, chondro - adenoma, chondro- 
cy stoma, cystadenoma, enchondroma, fibroma, 
cystic fibroma, myxoma, osteoma, papillomatous 
cysto - sarcoma, rhabdomyoma, dermoids, sar- 
coma, lympho-sarcoma, cysto-sarcoma, carcipoma, 
and chondro-carcinoma. From this list it may 
be seen that the testicle is liable to be affected 
by tumours with cyst- forming tendencies, and 
among these some — such as chondro-cystoma — 
are most peculiar to this organ. The pathology 
of testicular malignant growths has not yet been 
thoroughly worked out, for whilst at the present 
time some British pathologists hold that carci- 
noma is an unusual form of malignant disease 
of the testes. Continental writers, on the other 
hand, speak of it as one of* thef ‘‘ commonest 
tumours” of this gland. 

.Nothing would be gained by treating each of 
the eabove varieties of tumour in detail ; it is 
only necessary to refer at length to the more 
distinctive among them to which the testicle 
is liable to be affected. 

Tumours. — General Cystic Disease of the 
Testis . — A name given by Curling to a form of 
adenoma formerly known as “bydalid disease 
of Astiey Cooper.” The morphology of these 
tumours has been independently investigated 
by Sutton and Eve.^ They originate in the 
remnant of the Wolffiaij body — the paradidymis, 
which lies between the globus major of the 
epididymis and the testes proper. In their 
typical condition these humours are made up 
of large numbers of cystic spaces, varying in 
size from a rape seed to a cob-nut. Many are 
distinctly tubular, and the cysts may communi* 
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cate with each other.- The loculi are linad with 
regular columnar, cubical, or stratified epithel- 
ium, and intra-cystic papillomata are not un- 
common. The connective tissue framework of 
the tumour consists mainly of fibrous tissue, 
but it may be so abundant as to form the bulk 
of th^ tumour, the cysts being sparse. In some 
of the specimens, especially those met with in 
infants, plain muscle fibre has been detected, 
and -in at least one instance hair has been found. 
As the tumour increases, in size, it flattens the 
body of the testicle until it is reduced to^ a 
narrow stratum intervening betweerf the tunica 
albuginea and the adenoma. In the large 
specimens it is often difficult to detect ai^ 
remnant of the testicle. • 

Symptoms and Cause. — This form of cystic 
disease may affect the testicle at an^^ age 
between birth and the fortieth year, most often 
in middle life. The tumours grow insidiously, 
painlessly, and slowly. They exist for several 
years, and may attain a moderately large size. 
They are smooth, uniform, and ovoid, but as 
.they enlarge careful palpation may detect ^ome 
spots softer and more elastic than othejrs The 
spermatic cdl’d and lymphatic glands are un- 
affected, andjbhe general health is not impaired. 
Recurrence a^er removal is exceptional ; metas- 
tasis is not unknown. 

Castration is the only treatment, and ought 
not to be delayed. 

Enchondroma of the Testicle . — The frequency 
with which cartilage appears in cystic sarco- 
matous tumours of the testis is noteworthy ; it 
occurs also alone in hyaline masses which vary 
in number, and apparently without cysts or 
sarcomatous material, but though cases from 
time to time occur in which the masses of car-* 
tilage are united and surrounded by fibrous 
tissue — firm and well developed — without any 
admixture of softer material, yet clinically it is 
extremely doubtful whether any of these appar- 
ently simple enchondromata of the testis may 
not at any tirae btjcome sarcomatous. We un- 
doubtedly meet occasionally with small cartil- 
aginous tumours of thegtestis which have been 
gaining slowly, perhajjs for three or four yejtrs, 
and in which there is no recurrence aftef 
removal, yet it may be doubted whether a 
cartilaginous tumour of the testicle really 
deserves the term innocent. 

Symptoms . — Enchondroma of the testis would 
be recognised by its hardnesft^ its bossy or 
lobulated outline, its slow rate of growth, and 
its painlessness. The cord would be normal, 
and the general health uniihpaired. 

Early castration should ;ilways be performed. 

Myoma and fibroma ^of the testis are exceed- 
rare, ^nd would scarcely be jrecognised as 
such until microscopical examination was made. 
Their clinical history would be that of similar 
innocent tumours elsewhere, and their treatment 
would be by enucleation or castration. 
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Teratoma . — These tumours, ^hich are con- 
genital and cystic, occur in two forms: — (1) 
Those containing fragments of bone, teeth, 
nervous tissue, or intestine ; or (2) the more 
ordinary forms of dermoid cyst containing 
epithelium, hair, and sebaceous material. Both 
kinds are met with outside the testicle near its 
junction with the epididymis. Their mode of 
origin is* uncertain. They may be noticeable at 
i birth or not until a later period, and may 
remain quiescent or may become inflam eS and 
suppurate. They tend to atrophy the testicle, 
and may possibly degeiierate malignantly. 

Their early removal is necessary, either by 
completely dissecting away ‘every vestige of 
their sacs, or by excision of the testicle should 
the simpler procedure prove impracticable. 

Sarcoma of the Testicle. — Sarcoma, is probably 
the more common form of malignant disease 
of the testicle, the round-celled occurring most 
often, and the lympho-sarcoma next ‘in order 
of frequency. The sarcoma have their origin 
ill the intertiibular connective tissues, and are 
rarely of pure form throughout their structure, 
being usually mixed with myxomatous and car- 
tilaginous tissues. ^ • 

Sarcoma of the testis usually commences in 
the body of the testis, appearing first as an 
oval or egg-shaped lump uniform in outline. 
It is this absence of any ijrregiilarity or bossi- 
ness which at first o^ten makes it difficult to 
distingiiisli these cases from those of chronic 
orchitis, especially as the history of a blow and 
subsequent inflammation may be^ present in 
either case. Later on irregularity of outline 
and unequal resistance at different spots may 
both be met with. The tunica albuginea is 
usually not only distended, but also thickened ; 
the cavity of the tunica vaginalis contains fluid 
at an early period, but later on it is usually 
obliterated. In section the sarcomata may 
appear uniformly fleshy or marked by fibrous 
septa, giving the growth a lobulated appear- 
ance. Microscopically the cells ^re round or 
spindle - siaaped, occupying the intertiibular 
tissues, {Separating and compressing the seminal 
tubes, many of which are altered in shape, and 
their epithelium degenerated inU> • granular 
detritus. ^ It is important to bear in mind that 
sarcoma of thq testis is very prone to enlarge 
the nearest lymphatic glands, contrary to the 
rule of sarcomata in general. 

Symptoms and Course . — The disease usually 
appears in healthy patients either in early 
childhood, or in manhood between the years of 
twenty-five and forty. It msfy be attributed to 
a blow or squeeze, but frequently is discovered 
by accident. The rate of growth varies with 
the exact natui% of the tuinc^r ; as a rule it is 
rapid, but in sorr^ of the least malignant forms 
it may be slow. The tumour is smooth, sym- 
metrical, solid, and heavy. Testicular sensation 
soon disappears, and pain is usually present. 
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The veins of the sdrotum enlarge in time. The 
epididymis may become merged in the swelling. 
Both testes may be adect^d, especially in tlie 
round-celled variety, a complication which does 
tiot often occur in carcinoma. Secondary de- 
j)osits are n^ost common in the iliac and lumbar 
glands. They may occur also in any of the 
viscera. prognosis in sarcoma of the testis 

is extremely bad. * 

Li/nipho-sm'conia of the Testis (Sutton). — These 
tumohrs are often described as small round- 
celled sarcoma ’’ ; they occur in lads and young 
adults, often affect first one and then the other 
testicle after a variable interval, disseminate 
very rapidly, and speedily cause death. They 
are the most malignant of the sarcomatous 
tumours. 

Treatment, — Early removal of the testicle 
offers the only chance of successful treatment. 
To wait until an accurate diagnosis is certain is 
only to Wait too long, chiefly for the reason that 
the abdominal lymphatic glands are quickly 
affected in testicular sarcoma. It is important, 
therefore, in every case to examiine carefully by 
palpation for enlargement of the iliac, pelvic, 
and lumbar glands before submitting a patient 
to operation,* no matter how early it may have 
been. seen. It is desirable in operating to 
follow the cord along the whole length of the 
inguinal canal, by, splitting tlie fibres of the 
external oblique muscle to tlie extent necessary, 
as is done in radical cures of hernia. The cord 
can be traced and divided in the subperitoneal 
tissues, and the weakened inguinal canal sewn 
up as in Bassini’s operation for hernia, etc. ; the 
lower or arched edge of the internal oblique 
muscle being sewn to the inner surface of 
Poupart’s ligament before the external oblique 
is brought together over the canal. In those 
cases where the scrotal tissues are not invaded 
by the new growth the skin incision is best 
made from a point opposite the external ab- 
dominal ring obliquely downwardil'to the upper 
part of the sgrotum, the testicle being squeezed 
upwards from the scrotum through X]\e wound. 
If the scrotal tissues are invaded by tftc growth, 
the affected area must be widely removed be- 
tween elliptical incisions continuous with the 
one already described. Any secondary swelling 
within the abdomen contra-indipates castration 
as a possible curative measure, as it is useless 
trying to excise these secondary masses. 

Carcinoma of the testicle . — Carcinoma takes 
the form either of soft marrowy growths (en- 
cephaloid or medullary), or of firmer or more 
compact tumours with an abundant stroma 
(scirrhus). It often happens that different 
parts of the same growth differ in structure. 
The disease usually starts in ^the convoluted 
seminiferous tubules. The c§.ncer ceils are ex- 
ceptionally prone to mucoid and fatty degenerar 
tion, and in the softer forms haemorrhage is 
very common ; sections of such growths are apt 


to be rmottled with various tints. Cysts with 
gelatinous or ccfiloid contents, are produced by 
the mucoid or colloid degeneration of the cells 
in the cancerous loculi, the tumours being 
then described as cysto-carcinoma or colloid 
carcinoma. Carcinomata, likewise, in many 
cases contain •rounded nodes and nodules, or 
elongated, ramified, and cactus-like patches of 
cartilaginous tissue, chiefly in the neighbour- 
j hood of the rete testis and epididymis. These 
patches as they grow ^metimes break into the 
lyjnphatics and seminal canals of the testis, and 
thertiin rarirify, assuming the most diverse forms 
(chondro-carcinoma). In cases of carcinoma of 
t^e testis the fibrous stroma of the growth 
itself or that of the epididymis, sometimes 
undergoes sarcomatous proliferation. Met- 
astasis takes place both through the blood- 
vessels and through the lymphatics. 

Encephaloid Carcinoma. — The mass of an 
encephaloid carcinoma has a soft, pulpy con- 
sistence, and a more or less uniformly white 
or pinkish white colour. When squeezed a 
creagiy fluid oozes from its cut surface. It 
is usually so soft and so fragile that it is liable 
to give way^under slight injury, and blood 
becomes effused in its snbstanc^. This may 
take place at many points interstitially or into 
ragged cavities. The effused blood, undergoing 
changes, gives rise to a variety of appearances 
and discolorations. 

As the growth increases, the coverings of the 
testis yield under pressure, and become stretched 
to a great extent before they give way, and 
even when the tunica albuginea has yielded the 
scrotum continues to expand. In course of 
time, however, the tumour becomes adherent 
to the scrotal tissue and ulcerates through 
them, and the true fungus htematodes appears 
growing rapidly, with a sloughy surface which 
bleeds readil3^ The surfaces of the tunica 
vaginalis are usually more or less adherent, and 
the cavity sometimes contains blood-stained 
serum. The growth extends tcF the cord, and 
affects the pelvic and lumbar lymphatic glands. 
Secondary deposits arejound in the lungs and 
other situatibns. 

‘ Symptoms of Soft Carctnorr^ of the Testis . — 
The testis is at first occupied by a regular oval 
or pyriform mass. This is at first rather firm, 
but soon the mass becomes softer at some parts 
than others, and has a pulpy, elastic, or 
fluctuating feel. Its weight is hbavy. . Pain 
and tenderness are not conspicuous symptoms. 
Testicular sensation is early lost. The scrotal 
veins enlarge. ThiSkening of the cord is an 
early feature; separfite masses of growth can 
sometimes be felt witlAn it. Enlargement of 
the intra-abdominal lymphatic glands (lumbar 
and pelvic) is an eaiiy incident, and must 
always be carefully looked for before any 
operation is advised. As the growth becomes 
larger irregular bosses form on its surface — 
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some hard, some soft — the scrotum becomes 
adherent, gradually discolours,* and the mass 
* from within fungates through. Cachexia is 
not a marked or early symptom. It is, indeed, 
usually absent until long after the time w'hen 
any attempt at curative treatment might have 
been *mader. • 

Scirrhus of the Testicle. — This form of 
carcinoma is extremely rare in the testtele, and 
its ‘ existence has even been denied altogether 
by many pathologists. * Cases have, however, 
been described, and the following are amojig 
its best-marked features : — It appears later in 
life than encephaloid carcinoma. Its course is 
slow, extending to six or more years. The si|e 
is not great, but the hardness is extremtf. 
Microscopically it consists of very thick con- 
nective tissue trabeculm in which the s^veoli 
contain polymorphic epithelial cells. 

Treatment of Carcitioma Testis. — Carcinoma- 
tous tumours of the testis can be treated, of 
course, only by castration, and in any case of 
doubtful diagnosis it is better to explore a 
•scrotal swelling and find a mistake in diagjiosis 
has been made than to postpone interference 
mltil a positive opinion of th% nature of a 
tumour can be formed, only to find that the 
time has gone by when successful operation 
might have been undertaken. The principles 
of operation are those described when treating 
of sarcoma. 

Fungus or Hernia Testis . — This term is 
applied to a protrusion from within of testicular 
tissue through the tunica albuginea and the 
skin of the scrotum. It occurs in connection 
with inflammatory or with malignant disease, 
and is seen therefore in two forms — benign 
hernia testis and malignant hernia testis. • 

In the malignant form the protruding mass 
(fungus haematodes) consists of new growth, and 
contains no testicular tissue. In the benignant 
form the protrusion consists of much granula- 
tion tissue and little testicle substance, and is 
usually a product Sf syphilitic disease, although 
it may sometimes occur from tuberculosis. 
Fungus due to tubercle# generally springs from 
the epididymis, whilst that 'of syphilis spritigs 
from within the aibstance of the testicle. 

The recognition of these conditions is simple 
enough, and the diagnosis between benignancy 
and malignancy must be made by a general 
survey of the history and surrounding circum- 
stances of tlie case. • 

Treatment . — Malignant hernia testis can be 
treated only by castration. The benignant 
form, if small and tuberculous, may sometimes 
be cured by dusting powdered iodoform aver 
the fungus, and attending at the same time to 
the constitutional condition ; the syphilitic form 
should be dusted with calomel or peroxide of 
mercury ; and iodides, mercury, and tonics 
administered internally. In this latter form 
strapping may sometimes with advantage be 


applied ; and this failing, Sytbe’^ operation may 
be performed. To secure success by this 
operation it is necelfesary, in the first instance, 
to bring the surface of the fungus into a 
healthy granulating condition by one of th^ 
treatments just mentioned. The p^rts are then 
made as aseptic as possible, as in any operative 
procedure ; the edges of the circular opening 
in their* whole thickness of the scrotum are 
freely excised, and are then deeply undercut 
all round, and to an extent sufficient to*allow 
quite easily of their being brought together 
over the fungus, where they are secured by 
closely applied interrupted sutures of wire or 
lishgut. It is sometimes necessary to shave 
part of the fungus away before suturing. In 
obstinate cases of benignant hernia castration 
is the only remedy, and should bo the usual 
treatment in the tubercular form. 

Leprosy op the Testis. — The testicle is a 
locality of early and constant implication. The 
gland is often affected when apparently normal, 
and its function may be compromised or entirely 
destroyed during ‘the first or second year of the 
disease. In a typical case the changes are 
chiefly interstitial — proliferation of the inter- 
canalicular septa and membrana* propria, with 
resulting compression of the canaliculi. N ocrotic 
foci may appear in the infiltration. The cord 
remains intact for a long time. 

Neuralgia of the Testis — Tbstalgia. — 
Neuralgia of the testis is characterised by 
sudden, severe, and paroxysmal pain ; it may 
be due to causes situated in the testicle itself, 
or in some distant part. The causes situated 
in the testicle are contractions of inflammatory 
deposits, minute abscesses, fibrous bodies in the 
tunica vaginalis, small encysted hydroceles, 
progressive atrophy, small new growths, e.g. 
fibro-myorna, or injury to the vas deferens. 

Causes situated at a distance from the testicle, 
are irritation in the prostatic urethra, stone in 
the bladder Rr kidney, chronic inflammation of 
the seminal vesicles, oxaluria, Ijfhiasis, gout, 
rheumati^, and extreme nervous depression 
associated with phosphaturia and constipation ; 
fissure or ulcer of the anus or rectum are also 
occasional causal conditions. , • 

Treatimnt . — Where possible the cause should 
be ascertained and removed ; where this is not 
possible the testis should be suspended, bowels 
daily evacuated, diet regulated, horizontal rest 
enjoined, and ice or h®t fomentations, or an 
anodyne liniment— such as opium or belladonna 
— applied locally. Morphia may have to be 
injected occasionally. Division of the nerves 
of the spermatic cord and castration have been 
practised, but are not to be recommended, 
except in the^ rare cases of* neuralgia from a 
new growth, or ^j-om the contraction of some old 
inflammatory thickening in the epididymis or 
testis, which no other methods have succeeded 
in improving.. 
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Methods of 'Supporting or Suspending the 
Testicles. — An endless variety of bandages hr.ve 
been devised for this purpose, and ‘‘suspenders 
of different kinds are to be found at every drug 
%tore or surgical instnument makcFs. The 
chief fault ^of suspenders lies in the fact that 
they fit only by accident; as a rule they ere 
too tight in some parts, and too loose in others, 
so that the uniform compression Vvdiich is 
essential to the relief of swollen and bender ^ 
parts* cannot be secured by their aid. Fortun- 
ately, however, more than efficient substitutes 
are easily and simply made. 

The testicle can be well supported by two 
handkerchiefs, eit^xer of silk or cotton — prefer- 
ably the former — applied in the following 
manner: A handkerchief is folded corner-ways 
to the width of an ordinary belt and is then tied 
securely round the waist. The second handker- 
chief is folded once corner-ways into a triangle. 
The centre of its base, with the apex forwards, 
is placed behind the scrotum, and its “angular” 
ends are then brought^ forwards on either side 
of the genitals up to the “'waistbelt,” where 
they are secured. The apex of the triangle is 
now brought forwards over the scrotum, and 
is carried upwards in the median line to the 
waistbelt, under which it is passed and turned 
down and fastened securely with a safety-pin ; 
the pressure on the swollen parts being deter- 
mined by the tightness of this apical portion of 
the triangle. 

Von Baet'^s Triangle . — A better method of 
S(jcuring a ^dressing on, t^or of supporting, the 
scrotum or testicles is by means of “ von Baer’s 
triangular bandage,” which is applied as follows : 
An eighteen-inch square of surgical lint or 
other soft textile, from which the selvage has 
been torn, is out from corner to corner into two 
equal triangular halves. To the rectangular apex 
. of one of these is sewn two twenty-inch lengths 
of two-inch bandage, and to each of the angles 
at the base is sewn a thirty-six-inclx*length of the 
same. The triangle is now laid over the genitals 
and hypogastrium, with its base up«yards and 
its •apex reaching behind the scrotum to the 
perineum, where it is firmly held by passing 
one of the- strips attached to it under each 
thigh along the gluteal fold to the ^outer side 
of the great trochanter, where .they are firmly 
held by an assistant so as to prevent the 
triangle being drawn forwards.' The strips 
attached to the angles 4t the base of the triangle 
are now carried, one in each direction, round 
under the pelvis^ and are brought forwards 
between the iliac crest and great trochanter 
across the triangle about one inch below its 
base, and are tied firmly together in the middle 
line. The sfrips^^from the oufc side of the 
thighs are now carried forwards and inwards 
across the outer third of the groin, and are 
fastened with safety-pins to the base of the 
triangle, which is turned down to meet them 


over the strips which have* encircled the pelvis. 
An opening is 'lastly made ^ in the triangle, 
through which the penis is drawn. 

071 StrappiTig'' a Testis . — The whole scrotum 
must be shaved. The affected testis is separ- 
ated from its fellow and gently pressed into the 
lowest pj^rt of the scrotum. A strip of* adhesive 
plaster, three-fourths of an inch wide and twelve 
inches tong, is now Bound transversely round 
the scrotum above the testis, sufficiently tight 
to prevent the testis flipping back through it. 
A^second or even a third circle of strapping is 
applied belCw the first, pressing the gland more 
and more downwards. Longitudinal strips are 
t^en applied, reaching from the encircling strap- 
ping on one side over the testis to the other 
side. These strips overlap each other, and are 
repet^ted until the gland is well covered in. A 
final strip of encircling plaster is bound round 
the “ neck ” of the swelling to make all secure, 
and the scrotum is finally supported in a sus- 
pensory ari’angemcnt of some kind. If thought 
necessary, ointments spread on lint may be 
applied under the strapping. The dressing, 
should ^e changed as soon as the imprisoned 
testicle is foui^ to be shrunken wivhin it. » 

Excision of the Testicle (Castration). — 
The pubes and scrotum must be shaved and 
made aseptic. An incision through the skin 
and deeper tissues is made from the external 
abdominal ring to the bottom of the scrotum, 
and the cord and testis laid bare. The cord is 
now isolated close to the external ring, the 
testis squeezed out of its bed, and the soft parts 
which attach it to the scrotal tissues divided 
freely until the testicle is held in by the sper- 
matic cord only. The cord may now be dealt 
•with in several ways, but whichever method 
may be adopted it is important to have a secure 
hold of its central end until all its vessels have 
been secured. It may be transfixed with an 
aseptic stout double silk ligature, which is 
divided at its looped extremity, each half tied 
separately about its own stictic^i of the cord, 
and the cord then cut through half an inch 
below the ligature ; or*jthe cord may be caught 
te*rporarily m a clamp qr with artery forceps, 
‘divided an inch below, and ^.he vessels on its 
divided face caught separately or in small 
clusters, and tied as in an ordinary amputation. 
The position of the vessels in the cord has been 
referred to (p. 85). Three arteries must be 
included in th6 ligatures — the ariery t^o the 
I vas deferens, the cremasteric, and the spermatic. 
It is often impossible to identify the arteries 
from the veins. The mouths of the latter 
vessels gape when divided ; they are readily 
seen and easily secured. Both veins and 
arteries together are picked up with artery 
forceps, and secured with silk or catgut liga- 
tures. The two sets of veins may be tied in 
separate masses. If the scrotal tissues are 
invaded by disease the affected area must be 
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taken away between elliptical incisions running 
* wide of the lesion? In operating for malignant 
grov^ths it is desirable to remove tlie cord as 
high up as possible, and for this purpose the 
external oblique must be slit up in the length 
of* its fibres from the external to the level of 
the* internal ring. The inguinal* canal can then 
be thoroughly cleared, and the whole extra- 
peritoneal part of the cord removed. Tfle lower 
arch'ed edge of the internal oblique and trans- 
versalis muscles can be* sutured to the inner 
surface of Poupart^s ligament with continucgis 
silk or catgut sutures, as in Bassini^s operation, 
and the divided sides of the external oblique 
muscle overlapped as in the operation ffr 
radical cure of hernia. Wliere a testiculal: 
tumour is small or of moderate size, and the 
scrotal tissues are not invaded, it m?|y be 
removed by an oblique incision made at a higher 
level than the one above described. The tumour 
being forcibly S(iueezed up on to the pubes, an 
incision is made over it sufficiently long to allow 
of its extrusion, and not encroaching upon the 
■scrotum if it can be avoided. The cord is 
isolated and divided as above described, and the 
testicle cut away from its scrotai attachments, 
in doing whioh it is imj)ortant to secure bleeding 
vessels as they are divided, otherwise they are 
drawn back deep into the scrotal pouch, where 
they are difficult again to find, and where also 
they may be easily overlooked until a subse- 
quently developed ha;matoma indicates their 
presence. In castration for tubercular testis the 
vas deferens may be separated from its own 
artery, and torn away by traction in its length 
from its deeper attachments to the bladder wall 
and prostate. In this way the whole of the 
vas may be safely removed ; a great advantage* 
in those where an affected seminal vesicle is 
also to he taken away. Before wounds in the 
scrotum are closed it is very desirable to tie 
every bleeding point, as hoematoma forms so 
readily in the loose tissue of this part, and is 
liable to break*'down and delay union. A post-, 
operative scrotal hsematoma should be cleared 
out at once by separatir^ the lips^of the wouii’d 
to the necessary extend-, the leaking vessel foAnd 
if possible and the parts being subse(juently 
well supported by means of softly compressing 
dressings. 

Scrotal wounds should be sutured through 
their whole^ thickness, and care taken that the 
sutures are not too tightly tieQ. Drainage for 
twenty-four hours is generally desirable, and is 
best made through the upp^r angle of the wound. 

The wound is dressed with dry aseptic gauze 
dressings, and the scrotum carefully supported 
hy means of a von Baer’s triangle. Drainage 
J^ay be dispensed with in tweivty-four hours, 
and sutures removed oh the fifth day. 

Hydbocjelb. — Under this term is described the 

watery,” fluid collections which are formed in 
and about the tunica vaginalis, epididymis, testis, 


and cord in men, and the round ligament in 
women.. Hydroceles should always be regarded 
as symptomatic until the existence of disease or 
defect in the parts about which they form has 
been negatived, cither .with or without the aid* 
of puncture. , 

Hydroceles in females are •treated of in the 
section on diseases of women (see vol. iii. p. 250). 

Hydrctceles in males are divided into those of 
(I) the tunica vaginalis, (2) the testis, (3) the 
epididymis, and (4) the spermatic cord. 

Hydroceles may be either acute or chronic ; 
the latter largely predominating. 

Hydroceles of the tunica vaginalis are of 
the following kinds : — VaginAl, congenital, and 
infantile. 

Acute vagUud hydrocele is seen in traumatic 
orchitis, acute epididymitis, and after injection 
for the cure of a hydrocele. Its pathological 
and clinical phenomena, its consequences, and 
its treatment are described in connection with 
the radical cure of vaginal hydrocele by 
injection. * 

Chronic Vaginhl Hydrocele . — This consists of 
a collection of fluid in the sac of the tunica 
vaginalis, and appears, either as a primary or a 
secondary condition. It is to the former that 
the term vaginal hydrocele is ordinarily applied, 
and which alone is dealt with in this section. 

The secondary hydroceles are vaginal, inas- 
much as they are effusions into the vaginal 
tunic, but they depend upon syphilitic, tuber- 
culous, or simple chronic inflammation of the 
testis or epididymis, aaid are dealt, with, there- 
fore, in connection with these several affections. 

The causes of primary vaginal hydrocele are 
very obscure, and little is known positively 
concerning them. In the great majority of 
cases hydrocele commences insidiously and 
without any apparent cause. It is, as a rule, 
quite independent of any inflammation, and is. 
a mere passive effusion due to the anatomical 
and mechanical conditions of the vessels and 
circulation of the cord and testicle. A not un- 
common •^ause is found in the presence of 
fibrous bodies attached or free within • the 
vaginal tunic. They are usually attached, are 
sometimes cystic, and not infrequently calcify. 
Thg hydjjtid of Morgagni furnishes a certain 
number of them- 

The fluid ^ from the vaginal hydrocele is 
usually yellow, but ma}r vary from a pale straw 
to a turbid green or bl'onze. It is odourless, 
limpid, and transparent. It is* neutral in re- 
action, with a specific gravity about 1025; it 
contains much albumin and a small amount of 
fibrinogen. Under the microscope only a few 
small cells are to be seen. Not infrequently 
it contains cAolesterine scales, which in old- 
standing cases become very plentiful and fill the 
fluid with glistening particles. The quantity 
of fluid contained in a vaginal hydrocele varies 
between ounoes and pints. 
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If the hydrocele has been unirritated the 
tunica vaginalis remains for long unchanged, 
but in old, neglected, or injured hydroceles 
the tunic becomes hard, thickened or calcified 
Ihroughout or in patches* 

. Symptonif. — A pyriform swelling on one side 
of and liqiited to* the scrotum, with a smooth 
and uniform outline, elastic to touch, trans- 
lucent, dull on percussion, and giving no im- 
pulse on coughing, is characteristic of vaginal 
hydrocele. One side is as often affected as the 
other, and sometimes both are affected together, 
llie shape is occasionally round, sausage-shaped, 
or constricted, like an hour-glass (hydrocele en 
bu$ae). Translucency may be wanting, either 
because of the opacity of the fluid from ad- 
mixture of blood, the presence of cholesterine ; 
from the milky, thickened, or curdy nature of 
the fluid in some old hydroceles, or from opacity 
due to the thickening of the tunica vaginalis or 
other tissues of the scrotum. Fluctuation 
may be obscured by tension or by thickening 
of the sac wall, Testianlar sensation is present 
at the back of, and towards fhe lower part of 
the swelling. The increase in size is slow and 
painless ; draggiitg sensations are referred to the 
groin and loin. When there is a large hydro- 
cele oh both sides, the skin of the penis may be 
so much dragged upon that the body of the 
penis becomes obscured, and the opening of the 
preputial orifice is all thht remains to be seen 
of the organ. 

Diagiiods, — Hydrocele is to be diagnosed 
from scrotal hernia, fiV)m hasmatocele, from 
orchitis and epididymitis, from solid tumours. 
A swelling in the scrotum or inguinal canal 
which is (1) circumscribed, (2) fluctuant, and 
(3) transparent is a hydrocele of some kind ; 
and having established a diagnosis thus far, 
the several varieties of hydrocele are to be dis- 
•tinguished from each other by the following 
signs : — i 

Yagiiwil hydrocele^ large and uniform j pyri- 
form or round, does not encroach on the in- 
guinal canal ; does not lessen under pVessure or 
in the recumbent position ; has no impulse on 
coughing ; testicular sensation present ; and 
testis appeal's by transmitted light as a dark 
shadow posteriorly. 

Infantile hydrocele differs from vaginal in that 
it fills up the inguinal canal (it ma^y extend into 
the abdomen) and has a^i impulse on coughing. 

Congenital hydrocele^ differs from infantile 
hydrocele by lessening on pressure and dis- 
appearing on lying down ; its impulse is direct 
and constant. 

All the hydroceles of the cord are smaller and 
more elongateci ; the testis can be felt below the 
swelling and can l9e separated from it. 

Hiffnsed hydrocele of the cord is always more 
or less sausage-shaped, and when punctured a 
clear fluid comes away in spots instead of in a 
steady stream. • 


Encysted hydrpcele of the epididymis is usually 
lobulated and rarely of large -size ; the testis is 
below and inseparable. The chief distinction is 
found after tapping, in the watery character of 
the withdrawn fluid, its low specific gravity, 
the comparative absence of albumin, and the 
presence of spetaatozoa. 

Treatment of Vaginal Hydrocele. — Spontane- 
ous cures occur occasionally in children, but are 
not to be looked for in adults. In the ydung 
the fluid may be absorbed under stimulating 
lotions, or by frequently painting small patches 
of tincture* of iodine on the scrotum over the 
swelling ; in adults the hydrocele may disappear 
a^ter an attack of inflammation of the testicle, 
ftie cavity of the tunica vaginalis becoming 
obliteiated probably by adhesive inflammation, 
such^s occurs after treatment by injection. It 
is on account of its bulk, weight, or unsightli- 
ness — not because of pain or danger to life — 
that treatment of hydrocele is required. In 
young persons damage may be done to the 
testicle owing to the dragging effects on the vas 
defexons and epididymis, and to the atrophy of 
the testiele by thickening of its tunica albuginea 
and fibrosis ^ the gland tissue. Palliative 
treatment consists in draining oif'the fluid by 
tapping with a fine trocar and cannula. The 
position of the testicle should always be care- 
fully made out in order not to wound it with 
the trocar, and in making the puncture cutane- 
ous and deeper veins must be carefully looked 
for and avoided. A point for puncture imordin- 
ary cases is chosen on the front of the scrotum, 
at the junction with its upper and middle thirds, 
where the skin should be carefully cleansed with 
methylated spirit before the puncture is made. 
*A standing patient is most convenient for the 
operator ; or he may sit on the extreme front of 
a chair, with his body leaned back, and his legs 
extended and spread widely apart. A trocar and 
cannula of the size of a No. 2 catheter must be 
carefully sterilised. This can be done by boil- 
,ing them in a test-tube over a ‘spirit-lamp for 
a few minutes just before using. The surgeon 
stands or sits.iii front fed to the right of the 
atfient, grasps the scrotum from above and be- 
ind in his left hand, makingHhe tissues tense 
over the swelling. The trocar is held in the 
right hand, with the index finger on the cannula 
about an inch from its end, for the purpose of 
marking the depth to which the instrument is 
to be thrust. A rapid, firm stab is made in a 
direction backwards and upwards as far as the 
index finger will allpw ; and as the trocar is 
withdrawn out of the cannula, the cannula must 
be pushed on into the scrotum nearly to its end, 
so as to avoid the slipping off from it of the 
contracting and receding proper tunic of the 
hydrocele. The fluid will escape through the 
cannula without pressure, but it is better to 
keep the left hand supporting the tumour until 
it is empty. When the fluid has ceased to flow 
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the end of the cannula should be closed by the 
, tip of a finger, and the instrument quickly with- 
dra\yn ; the edges of the puncture being held 
together between finger and thumb, and sealed 
with a little flexile collodion or strapping. The 
scrotum should be thickly covered with aseptic 
cotton- wbdl and supported with 'a handkerchief 
or suspensory bandage. It is advisable for a 
patient to keep quiet for a few hours afterwards. 
Faintness is occasionally seen. The risks of the 
operation are the wounding of a vessel in the 
scrotum, puncture of the testis, and local sefj^tic 
infection and its consequences. * 

The Radical or Curative Treatment. — The 
methods employed for the radical cure of vagii^l 
hydrocele are (1) injection, (2) incision, and (^) 
excision. 

(1) The Injection of Irritating Liquids.-— lHhm 
is a safe and usually satisfactory method of 
treating small and moderate sized simple hydro- 
celes in which the sac is not greatly thickened 
or indurated, and where no loose or peduncu- 
lated bodies are present within it. It is inap- 
■plicable to children and feeble old men.^ 
currences are seen in about 5 per cen^ of cases 
treated by injection. Of the rnaiky liquids which 
have been employed, mention only need be made 
of two — tincture of iodine and liquefied carbolic 
acid. The injection with iodine should be 
carried out as follows : — The skin of the scrotum 
and the instruments must be made aseptic. 
The fluid is carefully drawn off with a medium- 
sized Xrocar and cannula. By means of a glass 
syringe about two drachms of a 5 per cent 
freshly prepared sterile solution of cocaine or 
eucaine are injected through the cannula, left 
for about a minute, and then allowed to escape. 
About half an ounce of tincture of iodine is novf 
similarly injected, and the opening in the 
cannula closed. The sac is freely manipulated 
and shaken to insure its every part coming in 
contact with the iodine, about half of which at 
the end of ten minutes is allowed to escape, and 
the cannula Is withdrawn ; the sides of the 
puncture being squeezed tightly about the in- 
strument to prevent tlfe escape of iodine into 
the connective tissuei|. The puncture is sealed 
with collodion or^trapping. The patient should 
be at once put to bed for a few days, the scrotum 
supported, and a plain diet given. Within 
twenty-four hours, as a rule, the scrotum is 
swollen, ly)t, and tender, and an eA^aporating 
lotion of lead and opium shoi!^Jd be constantly 
applied to the part. Within a week usually the 
patient may get about again, wearing a sus- 
pensory bandage ; but all swelling does not 
disappear until the end of three or four weeks. 
Instead of tincture thb following iodine solution 
niay be psed : — Iodine, 40 grains ; iodide of 
potassium, 30 grains • water, one ounce. The 
pain experienced after the use of iodine varies 
much, but the acute pain of the injection is 
very much lessened — often entirely neutralised 


— by the use of the prelim ind,ry cocaine in- 
jection. ^ 

The Injection of dhrbolic acid has been more 
popular in America than in this country. It 
has advantages of its owm ; is quite as effective 
as iodine, and certainly causes less j)ain, where 
cocaine has not been usedf After the usual 
tapping by means of a syringe having a nozzle 
sufficiently long and slender to reach entirely 
through the cannula, about one drachm of pure 
carbolic acid, liquefied with glycerine, is iifjected 
and allowed to remain — the sac being freely 
manipulated for the purpose of distributing 
the acid freely over its interior. A sense of 
warmth is produced, which m quickly followed 
by a decided numbness. Subsequent treatment 
is practically the same as where iodine has been 
employed. 

The mode of cure in either case is either by 
universal or partial adhesion of the parietal 
to the visceral portion of the tunica* vaginalis 
by organisation of the fibrinous products of 
plastic inflammation ; by converting the 
serous membrane to a dull, dry, fibrinous 
condition without power of secreting. 

The untoward effects and accidents that may 
follow these injections are : excessive inflam- 
mation, cellulitis, sloughing, suppuration .in the 
sac, or abscess in the scrotal tissues. Recur- 
rence may take place after ^ach method ; indeed 
hydrocele occasionally recurs after every known 
method of treatment. 

Operative Treatment . — The open method of 
treatment by incisiom or by excision of the 
whole of that part of the tunica vaginalis 
which lines the scrotum, but without attempting 
to interfere with that covering the testis or 
epididymis, should be employed in preference 
to injection in the following cases : — (1) Where 
the sac is very thick, cartilaginous, or calcified ; 
(2) When there is no doubt that the hydrocele 
is of the congenital variety, or is a hydrocele 
of a hernial^sac with a small opening into the 
peritoneum ; (3) Where hern^ complicates 

hydrocelt, and a radical cure of both is desired ; 
(4) When loose or pedunculated fibrous bodies 
are present in the tunica vaginalis ; (5) When 
there is no doubt as to the absence .of serious 
organic j^iisease of the testis ; (6) When a 
vaginal hydropele is associated with a hydrocele 
of the cord and an inguinal hernia. 

Treatmeiit* by Incision . — The scrotum having 
been shaved and the paVts sterilised, the tumour 
is grasped firmly behind, and a vertical incision 
one and a half to two inches in length is made 
along the anterior and lo^^er aspect of the 
swelling. All bleeding points having been 
carefully secured, the tunica is opened and 
the fluid allowed to escape.# The cut margins 
of the tunica vaginalis and skin are stitched 
together by catgut sutures — interrupted or 
continuous. A wick of iodoform gauze or a 
large drainage tube is introduced into the 
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hydrocele cavity, ‘and the operation is com- 
plete. 

The patient must xie in*bed for abo\it two 
weeks; the scrotum must be well suspended, 
and the wound aseptically dressed with dry 
absorbent dj’essings. Caro must be taken that 
no bagging occurs*; all drainage as a rule may 
be dispensed with in two or three days. Patient 
will be getting about at the end of the third 
week, but should wear a suspender of some 
kind ft)r some months afterwards. 

Treatment by Excision of the Parietal Part of 
the Sac . — The scrotum is grasped firmly behind, 
and the tissues over the hydrocele made tense. 
An incision three* inches long is made over the 
front and lower part of the tumour, down to 
the usually transparent and almost structureless 
tunica vaginalis, which can best be freed from 
most of its external attachments in its tense 
and unopened condition ; the hydrocele being 
extruded' out of the wound, except at its 
posterior and lower attachnumts. The sac is 
now to be opened and^,cut away close to the 
testis and epididymis, but Without injuring 
those structures. All bleeding points are to be 
carefully tied, especially ^those in the thicker 
parts of the sac through which the “ freeing ” 
incision has been made. A drainage tube is 
inserted in the cellular tissue-space from which 
the sac has been removed and the edges of the 
external wound brougiit "together by sutures. 
An aseptic dry dressing is applied, and the 
scrotum raised and supported. Drainage may 
be dispensed with in twenty-four hours, and 
the parts kept dry. Rest in bed for two or 
three weeks afterwards is desirable. 

Treatment by excision is the most radical 
of all the above methods, but recurrence has 
been recorded even after this openition. 

In troublesome or rebellious cases — particu- 
larly in elderly men — castration through an 
inguino-piibic incision is sometimes the sr/est 
procedure to adopt. 

Cotigenital tfydrocele . — In this condition the 
cavity of the tunica vaginalis is coaitinuous 
upwards with the cavity of the peritoneum, and 
depends upon non-closure of the funicular 
process of ♦ jjeritoneum along which the testis 
has passed from the abdomer^ through the 
inguinal canal into the scrotum. The size of 
the communication with the peritoneum may 
vary from a thread to ^ finger end. Though 
generally met with in infancy and soon after 
birth, it may not develop until later in life. 

Where such an anatomical condition is pre- 
sent the fluid contained in the hydrocele may 
have come downwards from the peritoneum, 
and often does so in the serous form of tuber- 
culous peritonitis ih children. ^ 

Treatment . — Simple measuresr may be tried 
in children, and careful tapping is admissible, 
but radical treatment for its permanent relief 
is the soundest procedure. The sac must be 


exposed and isojated, like’ the sac of a hernia, 
and after its neck has been tied it may be cut 
away. Truss treatment is uncertain ,and 
usually unsatisfactory, and the injection of 
irritants is mentioned only to be condemned as 
dangerous. 

Infantile Hfdrocele . — In this condition the 
sac of the tunica vaginalis extends upwards 
along the cord to the inguinal canal, or even 
beyond into the abdomen. The hydrocele is 
closed at its upper end, and has no open com- 
munication with the peritoneal cavity, although 
the two sac4 may lie in close contact with each 
other. There are two varieties of infantile 
hjfdrocele; (1) inguinal; and (2) abdominal. 
Ih ihe inguinal variety, which is by far the 
more common, the upper limit of the sac is in 
the ii^uinal canal, usually at one or other of 
the rings. In the abdominal variety — a very 
rare form — the sac extends through the whole 
length of the inguinal canal, where it is more 
or less constricted, along the cord structures 
into the abdomen, where it becomes larger 
againf and may reach as far as the loin. It is 
sometime^ described as a form of hydrocele 
“ en hissacl^ t 

Treatment . — In the inguinal fo5?m puncture 
is a safe procedure, but should this fail excision 
of the whole of the sac from its uppermost 
limits downwards to the testis must be practised. 
The operation on the abdominal variety is a 
somewhat difiicult and dangerous one, and ought 
not to be attempted except where there is a 
clear reason for interference, as death has 
followed the procedure. 

Funicular Hydrocele^ or Hydrocele of a 
Hernial Sac . — This term is applied when the 
Sac of a hernia — either congenital or acquired — 
emptied of its hernial contents, and either partly 
or wholly shut off from the peritoneal cavity, 
becomes distended with serous fluid. The 
congenital variety is the most common, and is 
sometimes described as congenital hydrocele 
of the cord, a term which exactly expresses its 
anatomical condition : it consists of an open 
pduch of peri^toneum \^iiich extends into the 
ing^lYial canal, and is quit« separate below from 
the tunica vaginalis. The ac^f]|uired variety is 
rare, and although often confined to the 
inguinal region, may extend into the scrotum ; 
sometimes after the reduction of its hernial 
contents the neck of the sac is oblijterated by 
the pressure of a truss ; or the orifice is com- 
pletely obliterated by a plug of adherent 
omentum, or again ijie sac may communicate 
with the peritoneal cavity by a very narrow 
channel. • 

Symptonu and Diagnosis . congenital 
funicular hydrocele has many of the characters 
of congenital vaginal h;^drocele,. but it does 
not extend so far into the scrotum, and the 
testis can be seen and felt below it. In the 
acquired variety there is usually the history 
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of a hernia and the ‘wearing of a truss? The 
^swelling may be inguinal or scrotal ; it is 
fluctj^iant and translucent, and diminishes on 
pressure only if the opening into the peritoneal 
cavity is patent. It occurs later in life, is of 
larger size, and contains a darker coloured fluid 
than 'encysted hydrocele of the dbrd. 

Treatment . — Simple tapping may be tried, 
but if anything further has to be dbne the 
corhplete removal of the sac on the lines 
followed in radical cure, of hernia should be 
the treatment. * 

Inguinal hydrocele is the namfe given to 
vaginal hydrocele when the testis is iinde- 
scended, and occupies a position somewheje 
between the internal abdominal ring and thfe 
scrotum ; or the testis may have passed through 
the external ring, and be situated bet weep the 
aponeurosis of the external oblique muscle and 
the integuments. It presents itself as a tense, 
fluctuating, translucent swelling, irreducible, 
often with an impulse on coughing. The 
empty half of the scrotum and the testicular 
•sensation at the site of swelling mak^^ the 
diagnosis complete. If anything mvre than 
sifnple tapping is required, exciaion of the sac 
with the testis is the best treatment, the 
weakened canal being secured against any 
tendency to subsequent hernial protrusion b}^ 
closure, as adopted in operations for the radical 
cure of inguinal rupture. 

Hydrocele of the cord may be diffused or 
circumscribed. 

Diffuse or Infiltrated Hydrocele of the Cord . — 
This is a very rare affection, and was first 
described by Pott. Its existence has been 
doubted by many authorities, but of its 
occasional occurrence the writer can speahf 
positively from his own experience. The 
spermatic cord is enveloped by a loose layer 
of connective tissue, which unites its several 
constituents and is continuous above with the 
sheaths of the abdominal muscles, while below 
it may be tfac^ over the epididymis con- 
tinuously with the subserous connective tissue 
beneath the tunica vaginalis. The cremaster 
muscle is spread , out upon its oifter 
surface. This •connective tissue, which is 
described by some anatomists as a separate 
fascia, the tunica vaginalis communis, becomes 
occasionally the seat of a diffuse serous infiltra- 
tion. This is probably of the nature of an 
oedema, but its causes are •.obscure. This 
connective tissue is very rich in lymphatics 
0-nd small veins, and prol^bly any obstruction 
from pressure above and within the abdomen 
will produce the diffuse hydrocele. 

Symptoms. — The swelling is uniform, cylind- 
rical, or pyriform, with the large end down- 
wards. The base of the tumour is formed by 
the firm fibrous tissue, which just above the 
testicle forms a septum below which the effusion 
cannot extend. The smoothness and uniformity 


of outline are due to the fluid being bound 
down by the tunica vaginalis communis. The 
cord is larger than* usual, and feels somewhat 
like a soft omental hernia. Testis and epi- 
didymis below are normal. Pain is absent* 
discomfort from the dragging weigljt is felt in 
the loin. By gentle and continued pressure 
the swelling can be made to receSe, but it 
returns quickly when the pressure is removed, 
and that as readily when the patient is lying 
down as when he is erect. 

Dmg7iosis is difficult and uncertain, it re- 
sembles most closely aa old thickened omental 
hernia ] both extend upward along the cord into 
the inguinal canal ; both feel* someAvhat dense, 
but little yielding to pressure, and neither is 
sensitive to handling. The points of distinc- 
tion are chiefly the marked cough impulse in 
the hernia, its lobular or granulated feel, its 
complete reducibility, leaving the cord and 
external abdominal ring free and clear.* Where 
such a hernia is irreducible diagnosis is very 
difiicult, and can. onl}^ be determined when 
necessary by careful puncture or incision. 
From an encysted hydrocele the diffused form 
may be known by its^ less clearly marked and 
less rounded outline, its extension upwards, and 
the alteration produced on it by pressure.* 

TreaUnent . — Unless this form of hydrocele 
attains a large size and becomes consequently a 
real incumbrance, it* is better left alone. It 
cannot bo satisfactorily emptied by tapping, as 
the fluid comes away drop by drop only, and is 
secreted almost as quickly as it escapes. If for 
any reason radical treatment is called for, com- 
plete aseptic excision of the tumour along with 
the testis and cord as high up as possible is 
probably the least dangerous treatment. 

Encysted hydrocele of the cord is the term 
applied to circumscribed serous collections in 
the spermatic cord which have no connection, 
with the tunica vaginalis. They occur in any 
part of, and affect any extent of the cord, but 
they are most commonly met ^\gth in the in- 
guinal ctmal, and are usually of short length. 
More than one may be present. They are* due 
to effusions into unobliterated portions of a 
funicular process which has become, »hut off at 
its upper^end from the peritoneal cavity, and at 
its lower from, the tunica vaginalis. They are 
met with in young patients, usually on the 
right side, as ovoid or elongated circumscribed 
tumours, smooth, painless, elastic, and trans- 
lucent. They are apparently freely mobile, and 
when of short length may be pushed or coughed 
in and out of the inguinal canal, either towards 
the peritoneum or scrotum, in the readiest 
manner. They are often mistaken for hernias 
because of thkir marked iiiflirect impulse on 
coughing, but are easily distinguishable there- 
from by their translucency and by their tension, 
without symptoms of strangulation or discom- 
fort of any kind. Exploratory puncture with 
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a hypodermic ’ syringe readily reveals thoir 
nature. Wh^n situated at the lower end of the 
cord and of largo size they' resemble a vaginal 
hydrocele or an encysted hydrocele of the epi- i 
didymis, but can be dis^tinguished from these ■ 
conditions by tlie testicle below being separable 
from the tumour. » 

-Tapping may be tried for their 
relief in the first instance, but should they refill, 
complete excision is a safe and radical pro- ^ 
cedurJi. Enucleation more accurately describes 
the removal of these cysts than excision ; for if 
care be taken to cut quite down to the proper 
sac of the hydrocele, which may be distinguished 
by its thinness over its containing fluid, and by 
the entire absence of blood-vessels from its walls, 
the unopened cyst may be shelled out of its bed 
without difhculty. 

Hydrocele hissac” is a term applied (1) 
to a vaginal hydrocele which is constricted 
trails verilcly at some part, and has in conse- 
quence assumed the shape of an hour-glass ; 
the constriction depending on a localised 
structural resistance in the walls of the tunica 
preventing uniform distension of the sac, and 
(2) to the abdominal variety of infantile hydro- 
cele already described (p.*104). 

Emy^ied Hydrocele of the Testis and of the 

Epididymis. The fluid is contained in a sac 

distinct from that o£ the tunica vaginalis ; the 
conditions must be distinguished from hydro- 
celes of the cord and of the tunica vaginalis. 
It occurs in two varieties : — 

Encysted hydrocele oi the epididymis. 

Encysted hydrocele of testis (proper). 

Encysted hydrocele of the epididyynis is not 
uncommon in middle-aged and elderly men. 
Two forms have to be distinguished : — 1, The 
commoner, consisting of large cysts containing 
spermatozoa, and originating within the epididy- 
mis. 2. The rarer, consisting of small subserous 
cysts outside the epididymis and not containing 
spermatozoa. The latter are smS,ll sessile or 
pedunculated^, cysts, rarely as large as a pea, 
contain a little serum only. They give rise to 
no symptoms, and call for no treatment. They 
are developed from the so-called hydatid of 
Morgagni, » \\hich is a remnant of the Miilleriau 
ducts. ^ 

The larger variety of cysts is rpuch more im- 
portant. They are usually found close to the 
upper part of the epididymis, anci arise inside 
its parenchyma. They<^are often multiple, and 
may attain thecsize of an adult fist. They in- 
crease slowly in size, aiid are composed of deli- 
cate fibro-cellular* tissue, lined by stratified, 
cubical, columnar, or ciliated epithelium. Their 
contents are limpid and colourless, or opalescent, 
of low specific grat.dty (1004), aKcaline, contain 
only a trace of albumin, and are rich in salts, 
chiefly sodium chloride. They usually contain 
spermatozoa, which are sometimes quiescent 
and disintegrating, sometimes immature, but 


sometimes showing lively movements and well- 
developed structure. The origin of these cysts ,, 
has been much discussed. They may begin in 
an efferent seminal tube, or as a simple serous 
cyst, into which a tube opens, or, what is more 
probable, from Kobelt^s tubes. Sutton has re- 
marked, It is ‘U, curious fact that these ‘cysts 
arise in those structures which in the female 
give ris6 to parovarian cysts, and are therefore 
morphologically homologous with them.” 

Symptoms of Encysted Hydrocele of the Epi~ 
di<iymis. — These are little marked at first, the 
onset being' very insidious, and the growth slow. 
While small these cysts feel something like and 
h^ve been mistaken for an additional testicle. 
Thfci»- shape is often globular and somewhat 
bossy. When large or multiple the outline be- 
comej^ irregular or pyriform with the broad end 
upwards, but they seldom attain to the size of 
a vaginal hydrocele ; they are fluctuant and 
transparent. The testis should always be made 
out, and will be found below and never behind 
the swelling. The tumour cannot be separated 
from* the testis; all movements of one are fol- 
lowed byjbhe other. Puncture with a fine trocar, 
and a chemical and microscopical' examination 
of the fluid settles the question at once. 

Treatment. — These cysts may exist for many 
years without encumbrance, and no treatment 
may be indicated. Simple puncture and empty- 
ing will often sufiice if anything has to be done ; 
but if more radical measures are called for, 
excision of the cysts should be preferred to the 
less certiiin and more troublesome method by 
injection of fluid irritants. The cyst must be 
fully exposed through a free incision in the 
scrotum, and its capsule freed as far as possible 
*by careful dissection, so as to enucleate it from 
its bed without opening it ; if the sac is opened 
its walls must be stripped away from their 
connections, taking care not to damage the 
testis or the epididymis. All bleeding points 
in the scrotal tissues must be secured, the 
Avound closed with deep sutures, dud dry aseptic 
dressings applied ; the whole being well sup- 
ported by a triangulai*^ bandage. 

Encysted llydrocele of ^he Testis {proper ). — 
This rare form of tumour is isituated between 
the tunica albuginea and the inner layer of the 
tunica vaginalis, or in the substance of the tunica 
albuginea itself. The cysts are usually single, 
of small size, and situated nearly always on the 
anterior surface* of the testis. It is probable 
that they originate in small haemorrhages which 
have become encapsulated. They may bo 
recognised as very sfowly forming small round 
tense swellings on the surface of an otherwise 
healthy testicle, and seldbm call for treatment. 

Complications of Hydrocele. — A hydrocele may 
be complicated (1) by the coexistence of one or 
more hydroceles, or (2) by the presence of a 
hernia. 

(1) Multiple The combination 
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most frequently met* with is that of ordinary 
, vaginal hydrocele and encysted hydrocele of the 
epididymis. It is probable that the encysted 
liydrocelc is formed first, and that owing to the 
irritation which its presence produces, effusions 
of* fluid take place secondarily into the cavity 
of 'tlie ‘tilnica vaginalis. When the latter 
collection has attained a large size the presence 
of an encysted hydrocele may easily over- 
looked. In such cases when the vaginal hydro- 
cele is tapped, the usual pale yellow fluid 
escapes, and the swelling though diminished^ is 
not removed. If then the trocai^ be thrust 
onwards into the remaining swellings the 
characteristic watery or opalescent fluid pf 
encysted hydrocele escapes. Another combina- 
tion is that of encysted hydrocele of the cord 
with vaginal hydrocele. ^ 

(2) Combination of Hydrocele and Hernia , — 
A largo hydrocele predisposes to hernia, and 
the usual combination is that of vaginal hydro- 
cele with inguinal or scrotal hernia. The twn 
swellings can usually be distinguished if atten- 
*tion be paid separately to their chief determin- 
ing points. Encysted hydrocele of th^) cord is 
occasionally “complicated with inguinal hernia. 
Th?J treatment of these conditions by tappings 
and trusses must be carried out in the usual 
way. If radical measures are called for, some 
open method of operation — according to the 
individual features of each case — is the safest 
procedure. 

Imbotence. — By impotence is meant the in- 
capacity for coitus. The causes are best 
divided into two heads : those which are 
physical and often permanent, and those which 
are psychical, — these latter being often tem- 
porary, frequently exaggerated, and sometime^ 
imaginary altogether. The causes of impotence 
in the male are many and various. Firstly, 
congenital or acquired defects and deformities 
of the penis and testes, such as extreme 
conditions of l^pospadias and epispadias ; 
absence of p%nis ] twists, and curvatures of 
the penis ; or a persisting infantile condi- 
tion of the genital ofgans or ^excessive stee 
of the penis. Seccyidly, impotence may* be 
acquired in the Oburse of several diseases ; thus 
it may arise from mere mechanical obstruction 
offered by the size of large scrotal hernias or 
hydroceles, in which the body of the penis is 
buried in^ the protuberance of the tumour. 
The 'Same result is also seen iLn some cases of 
elephantiasis of the scrotum and penis. It may 
result from loss of the povj^er of erection, which 
may be due to excessive sexual indulgence or 
prolonged masturbation ;• and further occurs as 
a natural symptom arfd feature in certain acute 
and chronic diseases, such as, diabetes and 
albuminuria ; .and in Injuries of the brain and 
spinal cord, such as contusion of the brain and 
fracture of the spinal column. Thirdly, im- 
potence is brought about by the prolonged use 


of certain drugs, such as the* brbmides, iodides, 
opium, conium, camphor, arsenic, Jead, and the 
abuse of alcoholic •liquors. Fourthly, many 
cases arise from psychical causes, in which 
impotence is due to some mental disturbance; 
or to some deficiency of mental powjr. 

Treatment varies with the «ause, the removal 
of which is obviously the key to the cure. The 
last-mentioned type must be dealt with on 
common-sense lines ; forced efforts at inter- 
course must be avoided, and sexual nfatters 
must be allowed to take their own course. 

Sterility. — Sterilit}* is the condition of in- 
ability to impregnate, and must not be con- 
founded with impotence or the incapacity for 
sexual intercourse. The two conditions are 
distinct, though they may coexist. The causes 
of sterility in the male are chiefly these : 
1. Malposition or retention of the testis. It 
has been already mentioned that nearly all such 
testes are atrophic and sterile. 2. Obstructions 
ill the vas deferens and epididymis when bi- 
lateral. Congenital styctures in, or absence 
of these parts occasionally occur ; but in the 
great majority tlie obstructions are acquired, 
and are residua of the acut® epididymitis of 
gonorrhoea or the chronic epididymitis of 
tubercle. Injury to the vas or epididymis 
sometimes occludes their canals. 3. Obstruc- 
tions, strictures, or fistuL%' in connection with 
the prepuce, urethra, •ejaculatory ducts, seminal 
vesicles, and prostate. The pin-hole preputial 
meatus has many times given rise to sterility 
which has disappeared after circumcision. 
Strictures of the urethra in any part of its 
course may become tightly closed during 
erection, the seminal fluid regurgitating into 
the bladder, and being discharged subsequently 
with the urine. The ejaculatory ducts have 
become permanently occluded after the opera- 
tion of lateral perineal lithotomy. Fistula3 in 
connection with the urethra, seminal vesicles, 
or prostate * may allow of the escape of the 
seminal fluid through adventitious channels, 
and so make impregnation impossible. 

Another condition exists, and has been oalled 
aspermatism, in which a man who has sexual 
desires and erection finds that the act of coitus, 
however ^prolonged, is never satisfactorily com- 
pleted by an ejaculation of semen, though this, 
accompanied by the usual orgasm, may take 
place at other times. 

The treatment of stertlity consists in ascertain- 
ing the cause of the condition,*and treating it 
on general lines so far as it is capable of being 
treated. 

Scruple or Scrupulus.— A weight 
of 20 grains t one-third ofi^ a drachm. See 
Prescribing ( Weights and Measures), 

Scultetus Bandage.— A bandage 
for compound fractures (devised by Scultetus, 
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1595-1645) ; it 'is liiade up of short pieces which 
can be removed without moving the fractured 
limb. See Bandages {ZI<my -tailed). 

• Scurf. — The bran-like desquamation of 
the epidermis, or dafidruflf. Eczema 

{Mycodforml^ Pityriasis Capitis) ; Skin, Dis- 
eases OF» Sweat and Sebaceous Gdands 
(Sehorrhaea, Dry). , 

Squrvy. 

Infantile Scurvy 
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See also Colon, Diseases op {Iloemorrhagic 
Ulceration in Scurvy ) ; Fragilitas Ossium ; 
Hjsmaturia {Complicatio7i of Scurvy)] HAEMO- 
PHILIA (^Diagnosis) ] Lungs, Gangrene op 
{Etiology^ Predisposing Ca/ases ) ; Meninges of 
the Cerebrum ( Vascular Disturbances^ Eti- 
^^^ 9 y ) ; Nails, Affections ‘ of the (General 
Diseases^ Subungual IJaemort'hages) ] Retina 
AND Optic NEiiVK {Hemorrhages in Betina, 
C arises) ] Rickets {Compticatiom). 

Synonyms : — Scurvy Rickets^ Barlou/s Disease — 
the Mbller-Barlow Disease. 

1. Introductory. — Of those who have made a 
study of the disease which forms the subject of 
this article, some have looked upon it as a form 
of rickets, others as a variety of scurvy, and 
others again as a distinct morbid entity. These 
several opinions are reflected in its nomenclature. 
Thus Mdller of Konigsberg, who first described 
such cases (in 1859 and 1862), used the term 
“acute rickets,” which w^as adopted by other 
Continental physicians who afterwards wrote 
upon the subject, among whom were Bohn, 
Forster, and Hirschsprung. On the other hand, 
in 1873, similar cases were recorded by 
Ingerslev in ^>enmark and Jalland in London, 
as examples of scurvy in infants, and* in 1878 
this fvievv was independently taken up’ by Dr. 
Cheadle in a paper which, with his later writing 
upon the subject, must always rank among the 
most valuable contributions to its stud,v. 

In one of Moller’s cases the . exophthalmos 
present during life was shown post-mortem to 
have been due to haemorrhage 'beneath the 
orbital periosteum, but tihe similar hasmorrhages 
about the long bones were first demonstrated 
in a case recorded by Sir Thomas Smith in 
1876. In 1883 Sif Thomas Barlow placed our 
knowledge of the disease upon a firm basis, in 
a classical paper in which the clinical features 
were confronted rith the lesioits found after 
death in a series of cases / and the best 
testimony to the value of this contribution is 
the fact that on the Continent infantile scurvy 
is now usually spoken of as Barlow ^s disease. 


Like Dr. Cheadle, he adopted the scorbutic 
view, and looked upon the rachitic changes so , 
usually p^'esent as constituting a variable, and 
not an essential element. 

Since that time papers too numerous for 
mention have been written upon the subject, 
both in this coifntry and abroad. An elaborate 
collective investigation has been carried out 
in the Lnited States under the auspices of the 
American Pediatric Society, and the recent 
researches of NaegelL and of Schoedel and 
N^.uwerk upon the microscopical changes in the 
affected boifes may be referred to as supplying 
new facts regarding a feature of the malady 
w/iich had previously attracted but little 
a^ttenL’on, 

2. CiTNiCAL Features. — Infantile scurvy is 
usualjy met with in children between the ages 
of six and eighteen months, most often before 
the completion of the first year of life. 

Its most conspicuous and characteristic symp- 
toms, upon which the diagnosis rests, are : — 
General tenderness and pain on movement, witli 
resulting pseudo-paralysis, affection of the gums, 
and the development of swellings upon the long 
bones and elsewhere, which are 'due to 
periosteal hiemorrhages. These phenomena Vafy • 
widely in their relative prominence in different 
cases. 

Tenderness is often the earliest symptom, and 
there are good grounds for the belief that, as 
Dr. Cheadle suggests, one is sometimes justified 
in forming the diagnosis of infantile s^curvy 
from this symptom alone — certainly such tender- 
ness when standing alone is sometimes rapidly 
removed by antiscorbutic treatment. 

The infant is fretful, cries when it is handled 
br moved, and often cries when any one ap- 
proaches its cot, from mere apprehension lest 
it should be moved. Washing and dressing 
obviously cause severe pain. 

As a result of the painfulness of any move- 
ment, the limbs, and especially the lower limbs, 
which are chiefly affected, are dqit to be held 
motionless. In the slighter cases the legs are 
held drawn up, but in* more severe ones they 
lie f accid and everted, as it-completely paralysed. 
Indeed the account given by tlfc mother is often 
that the child has lost the use of its limbs, as 
also in cases of syphilitic epiphysitis, in which 
a similar tenderness is usually a prominent 
feature. 

The affection .bf the gums, too, is usually an 
early developed sign. It varies greatly in 
degree, and must not be regarded as affording 
an index of the severity of the disease. It is 
greatly dependent upoE the progress of dentition, 
and in children who have^’ cut no teeth may be 
altogether wanting, even when the swellings of 
the limbs are well develbped. However, even 
in toothless infants the gums often show a 
purple discoloration over the oncoming incisors; 
and when teeth have been cut, the swelling and 
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discoloration of the gnms is usually confined to 
^their immediate neighbourhoo<f. Later on the 
gums may be much swollen so as to hide the 
teeth, raw, of a deep purple colour, and may 
bleed on the slightest provocation. In the 
worst cases of all they form fleshy excrescences 
protruding between the lips, £ftid the breath 
may have an intense foetor. 

The fact that the gums may appear •healthy 
in 'scorbutic infants who have no teeth is im- 
portant in connection with diagnosis ; for one 
occasionally meets with cases in which si^b- 
periosteal ha3morrhages are present*, in associa- 
tion with general tenderness, but in which the 
confirmatory evidence which the gums usual^ 
aflbrd is wholly wanting. It is more common 
to meet with mild cases in which tenderness 
and some degree of gum affection are the only 
scorbutic symptoms. 

Subperiosteal hemorrhages are most com- 
monly met with in the lower limbs, and especi- 
ally near the lower epiphysis of the tibia. How 
comparatively seldom the arms are affected is 
‘well shown by the American statistics, 
include 131 cases with swellings in th§ legs, as 
;ag^inst only® 14 in which they v^ere present in 
tne arms. However, I have seen a case in 
which the only swelling was around one humerus, 
and in which the gums appeared natural, there 
being no teeth. Here the diagnosis of infantile 
scurvy was confirmed by the rapid disappearance 
of the general tenderness and local swelling 
under* anti scorbutic treatment. 

The size and characters of the swellings are 
not simply dependent upon the amount of 
blood effused beneath the periosteum, but also 
upon serous exudation and hemorrhage into 
the muscles. There may be merely slighif 
thickening around the bones, only to be made 
out on palpation, or the entire thigh or leg may 
be intensely swollen, and the skin covering it 
tightly stretched and shiny. The colour of the 
skin is usually natural, and there is an absence 
of any sensattbn"bf local heat. There may be 
oedema, especially of the dorsum of the foot.* 
Occasionally, in severe* cases, a soft crepitus 
bears witness to a fracture having occurred in 
the immediate neighbourhood of an epiphysis. * 

The joints are not implicated, and the swell- 
ing, which tends to be fusiform, ceases at the 
junction of the shaft of the bone with the 
epiphyses. 

These spellings are not confihed to the bones 
of the limbs, but may be met with in other 
situations, as upon the ribs, clavicles, scapulae, 
and even upon the cranial bones. One special 
variety calls for mention, namely, hsemorrhage 
beneath the periost^m of the orbit, which 
gives rise ,1^ exophthalmos, usiisilly unilateral 
and suddenly developed, sometimes during a fit 
of crying. With the exophthalmos there is, as a 
rule, some sw'elling and discoloration of the eyelid, 
and corneal ulceration may occur in severe cases. 


As has been mentioned, one of Moller's cases 
showed this, and that it is no vefy exceptional 
event is evidenced "by the American statistics, 
wherein swelling or protrusion of the eyeball 
is mentioned as having been observed in 41> 
out of a total of 379 cases, and was expressly 
stated to have been absent in» 110. In 18 cases 
protrusion only was mentioned, in 9 cases 
swelling* only, and in the remaining 22 both 
swelling and protrusion. Cases have been 
described by Mr. Holmes Spicer in whicA such 
eye phenomena were practically the only 
symptoms present, but which yielded to 
antiscorbutic treatment. 

Sir Thomas Barlow has directed attention to 
a very marked depression of the sternum en 
bloc which is apt to be present in severe cases 
of infantile scurvy, and which, in. its extreme 
form at any rate, is due to separation at the 
costo-chondral junctions. Weakness of the 
back is another not uncommon symptom. 

Cutaneous haemorrhages, either petechias or 
vibices, are not uncomyion, and bruising may 
follow trifling injuries. Of the mucous mem- 
branes, that of the gums is by far the commonest 
seat of bleeding, but blood n\ay be passed in 
the motions, or epistaxis may obcur. Of the 
American cases, liEemorrhages from mucous 
membranes (excluding hjematuria) were re- 
ported as absent in 196, ^nd as occurring in 
164. In no less than 93 of these the bleeding 
was from the gums, in 33 from the nose, from 
the stomach in 2, and from the bowel in 37. 

Hjematuria is not gincommon, and may be 
a very early, or even the only symptom of the 
scorbutic state, as has been pointed out by 
Drs. Gee and John Thomson. It occurred in 
three successive cases recently under the 
writer’s care. Its occurrence affords no evi- 
dence of special severity of the disease. Albu- 
minuria may persist after the blood has^ 
disappeared from the urine, and there may be 
albuminuria*apart from heematuria. 

Although in the milder cases ^there may be 
no conspicuous anaemia, in severe ones it is 
usually very pronounced, and especially in Uiose 
in which there have been extensive subperiosteal 
haemorrhages, and here there i§ .usually a 
cachectic earthy tint of the skin. I am indebted 
to Dr. 6. Thursfield for a summary of the 
results of a series of blood examinations which 
he has mad6. The changes observed were in 
no way characteristieJL but resembled those 
met with in cases of ordinarji rickets, viz. a 
marked deficiency of haemoglobin and a much 
less conspicuous diminution® in the number of 
red corpuscles. The colour-index, in a number 
of cases, averaged 0'5. In very severe cases 
with subperic«teal and other ‘hemorrhages, 
nucleated red cVpuscles were seen and occasion- 
ally some poikilocytosis. In the absence of 
complication the leucocytes are not increased 
in number, .nor is the ratio of the several 
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varieties disturbed ; but where severe hsemor- 
rhage has ogcurred, a slight leucocytosis is 
observed, the increase beihg confined to the 
lymphocytes. The following figures were 
l^btained in a case of moderate severity in a 
phild one ygar old : — 

Haemoglobin, 34%. 

* Ked corpuscles, 3,040,000. 

Leucocytes, 11,000, • 

I Polymorphonuclear leucocytes, ^4%. 
Including Lymphocytes, 31%. 

( Large mononuclear, 5%. 

As a rule scorbutic infants are not wasted, 
but their muscles are usually soft and flabby. 
Some evidence ctf rickets Is almost always 
present, such as beading of the ribs, gaping 
fontanelle, or delayed dentition. However, 
the clinical, signs of rickets are occasionally 
entirely wanting, and it is exceptional to meet 
with rachitic changes of a severe degree in such 
infants. * 

Fever is no essential feature of infantile 
scurvy, and the milder cases often run a 
practically afebrile course, ’When, however, 
subperiosteal heemorrhages occur, there is apt 
to be a rise of^ternpera^ture to 101° or 102°. 
Fever may also ix'sult from the development of 
complications such as broncho-pneumonia. 

The diagnosis of infantile scurvy seldom 
presents any great difficulty to those who are 
acquainted with the ordinary features of the 
disease. It is chiefly in cases in which the 
gum affection is absent that any difficulty arises, 
or in those in which one of the less common 
manifestations, such as exophthalmos or 
hiematuria, is the earliest conspicuous sign. 
The gum affection may be set down to an 
ordinary stomatitis, and the swellings of the 
limbs have not infrequently been mistaken 
for sarcomata or for abscesses in connection 
.with acute osteo-myelitis, and incisions have 
sometimes been made into them, which hi^ve 
only revealed the presence of l)loo(tclot. 

As has beev mentioned, a similar tenderness 
and pseudo-paralysis may accompany *syphilitic 
epiphysitis. 

The prognosis is very favourable in the 
milder cases, provided that the disease is 
recognised and the correct treatment is 
initiated. Under such circumstances recovery 
is usually rapid and complete, nor is recovery 
unknown even apart from any obvious change 
in the diet. The absorption of extensive 
subperiosteal h*3morrhages is, however, naturally 
a matter of some time, especially if a sheath 
of bone has been ftrmed beneath the separated 
perioste\im. Of the effect upon the later de- 
velopment of the limbs in cases in which frac- 
tures have occurred near the ep iphyses, I have 
no evidence to offer. In severe cases, with 
extensive hsemorrhages, in infants who are ex- 
tremely anaemic, and whose skin has an earthy 
cachectic hue, even the most careful treatment 


may fail to bring about any improvement, or 
to avert a fatal ending, which may be hastened 
by bronchitis, broncho-pneumonia, diarrhoea, or 
some other intercurrent disorder. 

Nowadays the disease, when once recognised, 
is not allowed to run its natural course, but -on 
the basis of thef early cases Sir Thomas Barlow 
places its average duration, when untreated, at 
betweeit two and four mouths. In some of the 
early cases relapses occurred after complete or 
partial recovery, and m cases in which recovery 
h%s followed a change of diet, relapses may 
naturally obcur if the previous vicious system 
of feeding is reverted to. 

^3. Mobbid Anatomy. — Of the changes ob- 
^rved po^t morteyn in infants who have suc- 
cumbed to infantile scurvy, the chief pathological 
interest centres around the lesions in the bones 
and m the structures around them. The 
superficial muscles of the limbs which have 
been the seats of conspicuous swellings during 
life are pale, and present a sodden appearance 
as the result of serous infiltration, whilst in the 
deeper muscular layers considerable extravasa- 
tions of .blood may be met with. The peri- 
osteum of the ^iffected bone is founB to be thiCk 
and highly vascular, but shows no evidences of 
actual inflammation ; and it is separated from 
the underlying bone by a layer of blood-clot of 
greater or less thickness. The extravasation 
may be confined to one end of the bone or may 
cover the entire diaphysis, whilst in extreme 
cases the epiphyses may be found broken off', 
leaving the diaphysis completely embedded in a 
mass of blood-clot, enclosed in a bag of peri- 
osteum. The clot varies in colour according to 
its age, and may show a laminated structure 
Suggestive of a series of distinct heemorrhages. 
In cases of long standing it may be almost com- 
pletely decolorised and organised, and may be 
ensheathed by a thin bony lamina formed be- 
neath tVie separated periosteum. 

Ha3morrhages also occur into the bone itself, 
especially in the neighbourhood of the epi- 
physes, where also a I'arefaction of the can- 
cellous structure is notfceable. The weakening 
of othe bone *in this region probably has an 
important share in determinii^g the occurrence 
of fractures, for the separation of the epiphyses 
so often observed is usually due to actual frac- 
ture of the shaft at a short distance from the 
epiphyseal line. However, in some instances 
there is a true.* 'separation or lateral displace- 
ment of an epiphysis. Heemorrhages may also 
occur in the ossifying centres of the epiphyses. 

The rarefaction of the bones above referred to 
was noticed by Sir Thomas Barlow, who in one 
of his cases found the rib^ reduced to mere thin 
bony shells, and formed a conspicuous feature 
in the bones which were submitted to micro- 
scopic examination by Angel Money, Naegeli, 
and Schoedel and Nauwerk. The German in- 
vestigators described a conspicuous dimihution 
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of the lymphoid cells of the medulla, whieh con- 
sists in the main of connective 'tissue elements 
and blood-vessels. In the cancellous tissue 
the trabecula3 are scanty, and the number of 
osteoblasts are markedly below the normal. 
Th-e denser portions of the bone structure are 
also- alfFecled. ' 

Sclioedel and Nauwerk attribute the rare- 
faction of the bone to deficient formatioA rather 
thal> to the absorption of bone previously 
formed. They base this. opinion upon the fact 
that Howship’s lacifnse are not increased jn 
number, that the osteoblasts are scanty or even 
absent, and that there is a diminution rather 
than an increase of osteoblasts. They arj, 
moreover, inclined to connect the defective bon? 
formation with the abnormal condition of the 
bone-marrow above referred to. 

The rarefaction has been ascribed t<? the 
intraosseous extravasations, but Naegeli is in- 
clined to look upon it as a primary and charac- 
teristic feature of the disease which precedes 
the occurrence of ha3morrhagic lesions. 

• The ordinary changes met with in the leones 
of rachitic infants are also present in ^he great 
nAijority of tlie cases. , 

Other hsemorrhagic lesions are also met with, 
but these are not characteristic of infantile 
scurvy. Blood-stained fluid may be present in 
serous cavities, and there may be ha3morrhages 
into the viscera as well as into the superficial 
structures. 

Sutherland has observed subdural haemor- 
rhages in a case in which another exceptional 
feature was fracture of the femur near the 
middle of the shaft. 

Lastly, there may also be present the lesions 
of intercurrent disorders such as broncho-* 
pneumonia. 

4. Etiology and Pathogenesis. — Although 
infantile scurvy results from errors of diet, 
these errors are as a rule of a much less gross 
character than those met with in many cases of 
severe rickets.* As a matter of fact the disease, 
at least in its milder forms, is more often met’ 
with among infants in favourable surroundings 
than amongst those ^of the clas^ from wlvch 
hospital patients>iare mostly drawn. 

It has been pointed out by Dr. Cheadle and 
others, that the antiscorbutic properties of milk 
are not of a high order, and they are apt to be 
impaired or destroyed by the various modes of 
preparatioA so largely resortec> to, such as con- 
densation, peptonisation, and the prolonged heat- 
ing required for effectual sterilisation. It will, 
indeed, be found that in most cases of infantile 
scurvy, milk prepared in. one or other of these 
ways, or humanised milk, which has undergone 
sterilisation, has been the main article of the 
child’s diet There is, moreover, evidence to 
show that the mere raising of milk to the boil- 
ing-point is not wholly without a similar effect. 
Hence it is evident that excessive care, as dis- 


tinguished from want of care, iri the feeding of 
infants may induce the disease, ^and thus its 
comparative frequency among children of the 
well-to-do classes is readily explained. 

However, of the infants brought up upon' 
sterilised, humanised, or even condensed milk^ 
only a small proportion develop scurvy, and it 
is probable that the risk of its occurrence is 
removed* by the addition to the diet of some 
^ fresh element, such as raw-meat juice or the 
juice of oranges. On the other hanef, the 
advantages of sterilisation of milk as a pre- 
ventive measure are ob"* ious, and provided that 
the reduction of its antiscorbutic properties is 
recognised and guarded against, the risk of 
scurvy need not be regarded as contra-indicating 
its use when fresh milk cannot be relied upon. 

In cases in which fresh milk has .been given, 
it has usually been only for a short period, and 
that some time previously, or the quantity may 
have been wholly inadequate, or the n/ilk itself 
may have been of inferior quality. In some of 
the worst cases very little milk of any kind has 
been taken, and now and again one is confronted 
with infants whose diet has consisted entirely 
of a farinaceous food and watei;. It is in such 
cases that infantile scurvy is m5t with in its 
most severe forms, and it is probably by re- 
placing milk, either wholly or in part, that the 
proprietary foods which often figure so largely 
in the dietary of scorbutic children conduce to 
the development of the disease, seeing that they 
are themselves devoid of antiscorbutic properties. 
However, Holt mentioiis two cases which have 
come under his observation in which scurvy 
developed in infants taking sterilised milk and 
a proprietary food, who recovered when the 
food was stopped, although the heating of the 
milk was continued. In some instances the 
history forthcoming appears to be at variance 
with what has been stated above, the dietary^ 
showing no conspicuous error. Nevertheless 
the scorbutiS lesions present are unmistakable, 
and that the diet is actually at f^ult is shown 
by the rapid improvement which sets in as soon 
as a change is made. Thus in a case in \^dlich 
in addition to subperiosteal swellings there was 
severe affection of the gums, the iqfant was at 
first given fresh milk and water in the propor- 
tion of 1 lo 3. ^ After three months it had milk 
and barley water in equal parts, and from six 
months onwaMs a malted food with fresh cow’s 
milk. The milk, for \\\hich an adequate price 
was paid, was just raised to th^ boiling-point, 
and from the age of six months the amount 
taken daily was about a • pint and a half. 
Nevertheless, under the ordinary antiscorbutic 
treatment, the improvement was rapid, and 
recovery was intimately complete. 

Such cases, flke those mentioned by Holt, 
seem to support the view that errors of diet 
which cause scurvy may be positive rather than 
negative, the .presence of deleterious ingredients 



112 • SCURVY, INFANTILU 


rather than the absence of antiscorbutic ones 
(see article “Scurvy in Adults/^ p, 1I3J* but 
if this be the case, the mere addition bf fresli 
elements, without change of diet, should fail to 
Hiuro the disease. How far it does so is a point 
which calls for further investigation. 

Cases have even been recorded occurring in 
breast-fed infants, but they are certainly very 
rare, and in most of them, at any rate, some 
special circumstances have been present, smdi ( 
as initdequate supply of milk, or impaired health 
of the nursing mother. The view here adopted, 
that the disease xinder consideration is identical 
in its nature with tlie scurvy of aduits, what- 
ever the pathology of the latter may be, has 
met with general acceptance in this country 
and in the United States, as is evidenced by the 
names in orjiliriary use for it. On tlio Continent, 
on the other hand, this is not the case, and the 
great majority of Continental observers hold 
either tlmt it is not scorbutic in its nature, or 
at least that its identity with adult scurvy is 
non-pro von ; and this^. is why the name of 
Barlow’s disease, which makes.no such assump- 
tion as to its nature, has found such wide 
acceptance among them. 

No argument adduced in support of the 
scorbutic tiieory approaches in cogency that 
based upon the curative effect of a diet contain- 
ing fresh elementSi such as unboiled milk, 
orange juice, or ravv-ines/. juice. Although in 
the most severe cases such a diet is not capable 
of averting a fatal ending, the effect in milder 
cases is most striking, ,and a rapid and con- 
tiriuous improvement under appropriate feeding 
may be confidently predicted. So uniform, 
indeed, are the results, that one cannot help 
regarding with suspicion cases of a less severe 
kind, diagnosed as examples of infantile scurvy, 
in which such treatment is without effect. 

It has been observed tliat improvement and 
'even recovery may occur apart from any 
deliberate change of diet, but there is little 
doubt that a slight change in tlie conditions, 
such as a change of milk-supply, may turn the 
scale in one or other direction. 

The character of the gnm affection and its 
distribution^ about such teeth as are present, 
as also the tendency to haimorrhages in various 
situations, agree with what is seen* in adult 
scurvy. 

Those who reject the scorbutic theory are 
not prepared to take ko favourable a view of 
the effects of antiscorbutic treatment, but the 
strongest argument which they adduce is based 
upon the special aiid very characteristic tendency 
to subperiosteal hjemorrhages in the infantile 
disease, lesions which, although not unknown 
in the scurvy oft adults, are q^rtainly not of 
common occurrence. ^ 

It has also been objected that in countries, 
such as Russia, in which adult scurvy is not 
uncommon, the infantile affection jippears to be 


very rare, and that in outbreaks of true scurvy, 
infants show litfle liability to suffer. 

In answer to the first objection, it is urged 
.hat the special liability to subperiosteal haemor- 
rhage may be due to the age of the patients, 
and to the vascularity of the tissues, which are 
in a condition »f specially active growth. ‘As to 
the immunity of infants during so-called epidemics 
of scurty, further evidence is to be desired. 

The opponents of the scorbutic view have 
no satisfactory alternative to offer in its place. 
F^r the suggested infective origin of the 
malady no* tangible evidence is forthcoming, 
and the view that we are here dealing with a 
h<emorrhagic diathesis associated with rickets 
rfoes not take us appreciably further, especially 
in view >f the fact that cases are met with in 
which clinical evidences of rickets are wholly 
wantfng. 

5. Treatment. — It is impossible to discuss 
the clinical features and etiology of infantile 
scurvy without dealing at the same time with 
the subject of its treatment, and the importance 
of iiptrodiicing what Sir Thomas Barlow^ speaks 
of as “living” ingredients into the diet. It 
therefore onl;;j remains to give ^n this final 
section some details of the dietary .which brings 
about the best results in these cases. 

Fresh milk should be substituted for any 
form of prepared milk liitherto given, and if 
the supply can safely l)e trusted, there is little 
doubt that unboiled is to be preferred to boiled 
milk as the staple food of these patients. , How- 
ever, in view of the limited antiscorbutic pro- 
perties even of unboiled milk, it is always well 
to add other fresli elements to the diet, such 
as raw-meat juice or orange juice or potato 
<cream. The only objection to raw-meat juice 
is the risk of introducing the ova of tapeworms 
into the alimentary canal, but this risk can he 
to a large extent avoided by straining through 
fine muslin— a precaution which it is always 
well to take. 

It is prepared by extracting ^esh, uncooked 
meat, such as best rump steak, with a small 
quantity of water. S%me two ounces of raw 
me^t are scrafied into a Dulp, to which half an 
ounce of cold water is aadedf After standing 
for an hour, the juice is expressed through fine 
muslin, and a teaspoon ful may be added to the 
infant’s bottle. 

The juice of oranges is readily obtained and 
palatable. It nmy be given in a teispooi^ and 
may be sweetened if necessary. When’ oranges 
cannot he got, the juices of other fruits, such 
as grapes or lemons,* may be used instead, and 
for children above a y.ear old, well-baked apple 
may be given in suitable quantity. 

Potato cream, which is highly recommended 
as a potent antiscorhutie remedy, is prepared 
by passing thoroughly steamed potatoes through 
a fine sieve, and intimately mixing the fine 
powdery material so obtained with milk, until 
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the mixture has the consistence ^of cream. • This 
may be added to the contents of the bottle in 
^oses of a teaspoonful, which may be gradually 
increased to as much as a tablespoonful in the 
ca^e of older children. 

Hygienic measures, such as fresh air, are 
usef-uf adjuncts to the dietetic treatment. Drugs 
are of no material service in the treatment of 
the scorbutic condition, but in the pdriod of 
convalescence the administration of such drugs 
as cod-liver oil and iron ,may be indicated for 
the treatment of the rickets and anjemia ,^o 
usually present. The liability to htfemorrhages 
and to fractures near the epiphyses, as also the 
extreme general tenderness, call for great cai^ 
in handling scorbutic infants. • 

The clothing should be so constructed tliat 
the contortions ordinarily entailed in putting 
it on and oft' may be entirely avoided ; but the 
child should be warmly covered, and when it 
is necessary to move it, it should be carried 
upon a soft pillow. 

Under such treatment improvement is rapid 
and ultimate recovery complete, provided ^hat 
the disease has not reached a stage i\t which 
recovery is iTo longer to be looked for. The 
general tenderness quickly disappears, the con- 
dition of the gums improves from day to day, 
and even the swellings of the limbs subside 
v'ith a rapidity which is surprising, considering 
the nature of the lesions. On the other hand, 
the absorption of massive subperiosteal clots 
naturally takes time, and it may be months 
before the natural contour of the aft'ected bones 
IS restored. 
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Introductory. — T^is disease,* which -vtas 
formerly the most# serious scourge of the navy’ 
and the mercantile marine, and was the cause 
of no small mortality among troops on active 
service, is now chiefly of historical interest ; 
but it is still occasionally met with, and there 
is no .reasoli to doubt that it Vould reappear 
with all its former malignity in any community 
in which the conditions which gave rise to it 
should from any cause come into existence 
again. The last severe ojitbreak of scurvy in 
the British navy was in»1795, when it seriously 
endangered the safety of Lord ^^owe's fleet. 
After this, on the advice of Sir Gilbert Blane, 
lime-juice was ‘introduced into the navy; and 
it gradually found its way into the mercantile 
marine, its adoption being made compulsory by 
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Act of Parliament in the ye'ar '1867. During 
the last hundred years the frequency of scurvy 
has gradually diminished, so that it has become 
one of the rarest of diseases. Thus during the 
five years ending 1868 the cases of scurvy ad-' 
mitted to the Seamen’s Hospital at, Greenwich, 
were on an average 85 per annum^ with an 
average of two deaths, while for the five years 
ending 1898 the av^erage annual admissions 
^amounted to only 1*4, and there has be^n no 
fatal case since 1887. The records of other 
large hospitals in seaport towns confirm this 
conclusion. Thus out oi a total of 3089 patients 
admitted to the men’s wards of the Liverpool 
Royal Infirmary during the last five years of 
the century which has just closed only two are 
stated to have had scurvy. This remarkable 
improvement, which may be not inappropriately 
compared with tlie diminution of smallpox 
which followed the discovery of vaccination, 
has by most authorities been attributed to the 
introduction of lime-juice on board ship ; but 
the general introduction ^f steam enabling fresh 
supplies of food to be more frequently obtained, 
the adoption of better methods of preserving 
food, and the prevalence of improved hygienic 
conditions on board ship must be credited with 
a considerable share of the amelioration which 
has taken place. The fuller consideration of 
this point, however, had best be deferred to the 
section dealing with >he etiology and prophy- 
laxis of the disease. 

Clinical Fbaturiss. — The symptoms of scurvy 
may best be considere<l under two heads, viz. 
those associated with aniemia and general mal- 
nutrition, and those associated with a tendency 
to ecchymoses and spontaneous luemorrhages. 
The onset is generally slow and insidious, the 
symptoms being those of progressive cachexia 
and aneemia. The complexion is sallow and 
dull, and of a leaden hue, reminding one of the 
appearance of the subject of frequent attacks of 
malaria ; the^epidermis is dry and tends to des- 
quamate, the conjunctiva is pearly^ white, there 
is extreme physical weakness and mental apathy, 
together with shortness of breath and pains in 
the back and lower limbs. As the disease ad- 
vances the more characteristic sign§ of scurvy 
I appear. The gums become swollen and livid, 
j they tend to .bleed and ulcerate, and may 
actually slouch. This affection of the gums, 
though generally present, is not constant ; it • 
begins between the teeth^is especially severe in 
the neighbourhood of carious teet^^i and stumps, 
and is reduced to a minimum in the case of 
edentulous subjects. The te^th, buried in the 
swollen and bleeding gums, become loose and 
may drop out, and mastication is painful and 
may become impossible. The* other character- 
istic sign of sciir^ is the occurrence of haemor- 
rhages from the mucous membranes, or into the 
substance of the skin, the subcutaneous cellular 
tissue, or the^ deeper structures of the body. 

8 
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Ecchvmoses of various extent appear, chiefly on Diaonosis. — The diagnosis of scurvy in the 

the lower lijnbs, which present a bruised ap- adult can only present difficulties when it arises 

pearance, especially e<.ideht in the region o" under unusual circumstances, in which the 

the knees j and brawny indurations, often ' existence the dietetic antecedents is not 
’painful and tender, arise^in the hams and calves, j obvious, or when, as has been known to happen, 
jand may \>e so dense and abundant as to fix j it comes on insidiously in the course of some 

the limbs in a semiflexed position. Nodf‘-like i other disease. 'The presence of tender gums 

swellings* ai'c often observed over the tibia, and subcutaneous ecchymoses shoiild at once 
owing to effusion between the periosbeum and arouse 'llie suspicions of the physician, and the 
the bone. The breath has a peculiar offeirdve^ disappearance of the symptoms when the diet 
odour, which may be aggravated by sloughing has been changed wilb-speedily confirm them, 

of the gums, or oven necrosis of the jaw ; the ^ Prognosis. — The prognosis in uncomplicated 

bowels are constipated, but the appetite is scurvy is ’ always favourable provided the 

maintained, and there is no thirst. appropriate treatment can be carried out at 

Scurvy is loss frequently n et with in an un- ^nce, but in severe cases it is necessary to 

complicated form than in association with other ^uard against any sudden exertion on the part 
diseased conditions. The most frequent com- of the patient, the assumption of the erect 
plications are probably dysentery, malaria, and posture having been known to induce a fatal 
syphilis. Probably some of the symptoms syncope. 

which the older physicians attributed to scurvy Treatment. — The treatment is almost purely 

were reflilly due to complicating diseases, but dietetic, but in the cases of severe exhaustion, 
owing to the infrc(iucncy of scurvy since the which are now seldom seen, the greatest care 
more searching methods of modern diagnosis must be taken to avoid syncopal attacks, the 
have become general it is difficult to speak pat^mt being forbidden to exert himself in any 
positively on this point. The tissues seem to way or^ even to sit up in bed. Fresh food, 
lose their nor m)fel reparative powers, ulcers will animal and j^egetable, must be ** adrninistefed 
not heal, fractures Avill not unite, and old scars in small quantities and at freqiv^nt intervals, 
may ’break down, and even fractures which have In uncomplicated cases recovery is uninterrupted 
healed may become disunited. and complete, but the presence of complications, 

MoRiiii) Anatom V. — As might be inferred from more especially of dysentery, may call for the 

what has been said of the infrequency of scurvy exercise of much care and Judgment in the 

in recent times, it does not appear that any management of the patient, 

searching investigations have been made into Etiology and Prophylaxis. — For more than 
its pathological anatomj^ since the more modern a century the opinion has been all but univers- 
ihethods of histological research have come ally held that the essential cause of scurvy is the 
into use. The obvious iiaked-eye appearances absence of fresh vegetables from the diet, and 
are such as might be expected from what we much ingenuity has been spent in the endeavour 
know of the clinical features of the disease. ^ to ascertain what is the special constitutent of 
Decomposition sets in rapidly, ecchymoses ob- fresh vegetable food the want of which gives 
served during life persist after death, and are rise to this disease. The freedom from scurvy 
speedily merged in post-mortenj staining, and enjoyed by children and others who live chiefly 
blood-stained serum, or actual effusions of blood, or exclusively on fresh milk or fresh animal 
are formed in the subcutaneous Areolar tissue, food makes this view quite untenable, but if for 
The brawny , swellings observed during life are absence of fresh vegetables w^Tsitbstitute absence 
found to consist of firm clots of blood, more or of fresh organic food, whether animal or vege- 
less decolorised and organised according to their table, there is much t^be said for it. 

age. These hiemorrhagic effusions may be cGn the ot'her hand, i^ has lately been main- 
numerotws ^ind of various extent, and may occur ‘tained with much show of plausibility, especially 
either in the substance of the muscles or out- by Mr. F. G. Jackson and Mr. Vaughan Harley, 
side their sheaths. Similar effusions may be that scurvy is not a deprivation disease, but a 
found under the periosteum or in the substance toxiemia arising from the ingestion of decom- 
of the bones, and there may Be large serous posing food. 

effusions, more or ler^Vs stained with blood, in That the withholding of vegetaMe food is by 
the great senous cavities of the body. No itself incapable of causing scurvy is shown by 
satisfactory explanation of the hiemorrhagic the immunity enjoyed by those tribes who are 
tendency so characteristic of the disease has unable to obtain vegetable food in any form, by 
been offered ; investigations carried out more the immunity enjoypd by children and others 
especially with regard to the blood-vessels seem who subsist for long periods on fresh milk 
to show that* theg^ are free from* morbid change, alone, and more particularly by the experience 
Various lesions have been de/eribed in connec- of Arctic explorers, such'as Nansen and Johansen 
tion with the viscera, but there was nothing who subsisted for nine months on walrus and 
distinctive about them, and they were probably bear flesh preserved only by the cold. On the 
due to some associated morbid co«^iditions. other hand, there are plausible grounds for the 
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view that scurvy can ’be induce^ by a di^ from 
which all kinds of fresh food are excluded. 
Thu§ it has been asserted that sterilisation or 
prolonged boiling of milk destroys its anti- 
scorbutic properties, and nearly all cases of 
scurvy in children can be traced to prolonged 
feeding bri sterilised milk or foods that have 
been doctored in some way {see article “ Scurvy, 
Infantile,” p. 108). * 

The view that the symptoms of scurvy are 
due, not to deprivation of fresh food, but to 
. absorption of ptomaines from decomposing me%t, 
seems to be indicated by the fact that the 
ingestion of a regular supply of lime-juice has 
in certain cases failed to keep off scurvy whe^ 
preserved meat formed the principal article of 
diet, and it receives some support from the 
experiments of Jackson and Harley, ^ who 
observed symptoms closely resembling human 
scurvy in monkeys fed on meat which was 
partially decomposed. With regard, however, ! 
to the first consideration, viz. the appearance of 
scurvy in persons who were taking lime-juice, 
an event which must be of exceedingly tfare 
occurrence, it is possible that the Ivme-juice 
shared the drawback of the other preserved | 
food, and had lost its antiscorbutic properties. | 
With regard to the experiments on monkeys, 
it must be borne in mind that the symptoms 
v^ere by no means identical with those of human 
scurvy, and that we must be exceedingly 
cautious in inferring from the results of giving 
putrid. meat to vegetarian monkeys, the effects 
which similar feeding would have upon omni- 
vorous man. 

To sum up our present knowledge of the 
etiology of scurvy, we may say that it is liable 
to appear when the diet is composed chiefly or* 
exclusively of food which has been kept a long 
time, or has been subjected to profound 
physical or chemical changes ; but whether 
this effect is due to the disappearance of certain 
so-called antiscorbutic properties, or to the de- 
velopment of ^fffc products of decomposition, 
the evidence at hand is insufficient to enable us 
to decide. 

Scurvy, Lajnd.* /See Purpura. 

Scurvy Rickets. See Scurvy, Infantile. 

Scutch. — The residue of the hides, hoofs, 
horns, bones, etc., after the liquid glue has 
been irun o^f (in glue-making) ;• it is used for 
' manure. * 

ScutulSU — The shield-shaped (Lat. scutum^ 
a shield) crust left on the skin when a vesicle 
bursts and dries up..,^ See Favus {Clinical 
Features, Scutula). 

Scyba.lunni. — A hard mass (rounded or 
irregular) of constipated feeces (plural, scyhala ) ; 
it is derived from Gr. a-Kv/SaXov, dung. See 
Constipation {Symptorm). 


Scythia.ri DiSCaSCi^ — A disease char- 
acterised by atrophy of the male genital organs 
and the development of feminine attributes ; a 
form of sexual perversion or effeminacy. 

Scytobla.8tem'a« — The skin in the 
embryonic stage (Gr. o-kvtos, hide, and BXdcrTrjpa, 
a bud). 

• 

^ Sea. Coast. See Lung, Tuberculosis 
{Treatment, Climate, Sea Coast), 

Sea Kale. — A vegetable {Crambe mari- 
tima) used in invalid feeding. See Invalid 
Feeding {Vegetables). 

Sea Sickness. See also Hypnotism 
{Uses). — A form of nausea, often accompanied 
by vomiting, induced by movement* on the sea. 
The nausea and vomiting in this affection have 
nothing to distinguish them from the same 
symptoms in some other affections ; tlleir lead- 
ing characteristic is the causation. The same 
train of symptoms may^ be induced by move- 
ment in a train,* omnibus, or the like. While 
the peculiar movement on the water is mainly 
responsible for the cpndition,'*^there are con- 
tributory factors. Of these we may mention 
sensations derived on board from the sense of 
smell, and also mental stimuli derived from the 
recollection of past experiences. The cause of 
sea sickness is quite * obscure. It may be, as 
some suppose, that the epigastric region is the 
seat of an equilibrative centre, but if so the 
manner of working of mich a centre is quite un- 
known. It is more likely that the epigastric 
sensations of discomfort are secondary to a dis- 
turbance in the cerebrum or medulla. On a 
long voyage the condition tends to spontaneous 
cure usually in from three to five days. The 
treatment of the disease is not very satisfactory. 
A great variety of remedies have been advo- , 
cated, but only a very few of these have been 
found to be rially serviceable. Mention may be 
made of cocaine, morphin, and pher^cetin, either 
alone or in various combinations. Great care 
and discretion are necessary in the administra- 
tion of these or other sedatives. Persons who 
are prone to sea sickness should pay particular 
attention ^o the state of the digestive tract for 
a few days before sailing. A light diet should 
be taken, and the bowels should be thoroughly 
cleaned out by small doses of calomel followed 
by a saline. When on b!iard the circumstances 
should be disregarded as much as possible, the 
attention of the passenger being taken up in 
the pleasantest way possible? A good meal 
may be taken, with a little stimulant. If 
nausea set in notwithstanding these precau- 
tions, little or nothing can beidone to alleviate 
the condition. Itithe voyage be a short one the 
symptoms will cease on the removal of the 
cause, and if the voyage be a long one the 
patient must %look forward to a few days’ 
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wretchedness before he acquires his sea legs 
It should be* mentioned, however, that * a few 
cases are very persistent, the patients becoming 
seriously ill, and requiring careful nursing 
and feeding, for days . or longer, with iced 
stimulants.f 

t 

Sbb, Ta.ngfl6. See Laminaria Tents. 

Soa. Voyages. — The plea for a sea^ 
voyage in therapeutics is a more restricted 
one than was at one time in vogue. Cases of 
tuberculosis are now more suitably treated at 
home under the more healthy hygienic regime 
of the open-air methods of treatment. Cases of 
mental weakness, e.g. melancholia and the like, 
should not be treated by sending the patients 
on a sea voyage (sec “Insanity, Treatment 
OF,’* vol, i ^.). In other diseases, when a sea 
voyage may be thought of, the utmost care 
should Ije taken to ensure (1) that the quality 
of the food should be of a kind favourable to 
the patient ; (2) that the sleeping accommoda- 
tion is all that is desii^able ; that the pros- 
pects of the patient having the desired amount 
of rest and ple^ure are fairly good. 

Sea.fbrd. See Therapeutics, Health 
REsmiTS {Euffluh). 

Sea.mei1. See Colour Vision {Practical 
Remarks^ Seamen^ Tests), ^ 

Seasons. See Diphtpieria {Etiology ) ; 
Epidemiology; Malaria; Pneumonia, Clinical 
{Predisposing Canses^ ^Season ) ; Rheumatism, 
Acute {Etiology^ Predisposing Causes). 

Sea-Wa,ter Baths. Set Balneology 
{Mar me Baths). 

Sebaceous. — Secreting or containing 
sebum, e.g. sebaceous cysts and sebaceous glands. 
See Neck, Region of {Cysts and Cystic 
Tmnours) ; Physiology, ExcreIions {Skin ) ; 
Skin, Anatomy and Physiology {Sebaceous 
Glands ) ; Skin, Diseases of Sweat and Sebace- 
oui? Glands. 

Sebolith I — A concretion or calculus 
formed ill a sebaceous gland. 

Seborrhoeo. — A disease of the skin 
characterised by excessive secretion of sebum 
from the sebaceous glands, the secretion forming 
crusts or scales or aii^ oily covering for the in- 
tegument. See Skin, Diseases of Sw'eat and 
Sebaceous Glands {Sehorrhoea). See also Al- 
opecia {Relatimi io Seborrhaea ) ; Eczema {Clinical 
Types, Mycosiform or Seborrkoeic Eczemas ) ; 
Lung, Tuberculosis of {Complications, Integu- 
mentary System } ; Psoriasis i^ia gnosis ) ; Skin, 
Bacteriology op {Sehorrhoh oleosa ) ; Skin, 
Parasites {Tinea Tonsurans, Differential Diag- 
nosis) ; Warts {Yem^m Seniles or Seborrhceic 
IFar^s). • 


Sebum.— ?'he oily Secretion of sebaceous 
glands. See Skin, Anatomy and Physiology 
i Sebaceous Glands). 

Secale Cornutum. Ergot. 

Seclusion- — ^ method of treatment of 
insanity in which the patient is placed in a 
paddedcroom; both this method and that by 
mechanical restraint the strait- waistcoat) 

are now much less often employed. See Insan- 
ity, General Treatment of {Restraint). 

f 

Second Intention. See {Re- 

pair, Healing by Granulation). 

• Secondary. — Following upon the first 
of anytidng, e.g. secondary action (in Pharmaco- 
logy^ secondary amputation, secondary contrac- 
ture, secondary haemorrhage, secondary syphilis, 
etc. 

Secretin. — A material which forms in 
the epithelium of the intestine under the action 
of an acid, which, being absorbed and carried in 
the *circulation to the pancreas, causes it to 
secrete. * See Physiology, Food a«jd Digestion 
{Pancreatic Secretion). ^ 

Secretion. — The physiological act of 
forming from the blood a substance which either 
passes from the gland (in which it is elaborated) 
and is “ thrown out upon the external or internal 
surface of the body,” or is absorbed into the 
blood {internal secretions or hormones). See 
Physiology, Food and Digestion {Pancreatic, 
Intestinxil, and Hepatic Secretions) ; Physiology, 
Internal Secretions or Hormones ; Pancreas, 

^ Physiology of Pituitary Body ; Puerpbrium, 
Physiology {Lactation) ; etc. 

SectiO. — A section or dissection ; e.g. sectio 
abdommalis (laparotomy), sectio cadaveris (a 
post-mortem examination or necropsy), sectio 
cresarea (Oiesarean section), sectio lateralis (the 
lateral operation of lithotomy)7lbtc. 

• Section. — The %act of cutting or the 
ipiiterial cuf {e.g. microscopic sections). See 

• also Sectio. * 

Secundinos. — The placenta, membranes 
(chorion and amnion), and the umbilical cord, 
which arc expelled after the birth of the child. 
See Labour, Stages and Duration {Third 
Stage) ; Labour, Management op {ffhird'Stage). 

Socundipaco. — A woman who has 
borne two children, or who is going through 

her second confinement. 

« 

Secundum Arte m. — Literally, 

“ according to art,*' a term used in prescription- 
writing, and represented by the contraction 
S.A. or sec. art. See Prescribing {Table 
Contractions). 
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SodSitiveSa — Drugs having a sdb thing 
sleep-producing effect, such as bromide of 
potassium, hydrobromic acid, chloroform, 
paraldehyde, chloral hydrate, sulphonal, and 
opium. 

S^gft\Ontm — A portion, »part, or sub- 
division of anything ; e.g. the anterior and 
posterior segments of the pelvic floor, tl^ lower 
uterine segment, the cusps of the valves of the 
heart, etc. ^ 

Ses^mental. — Belonging to qr made ftp 
of segments ; an animal composed of a longi- 
tudinal series of similar segments (more or less 
modified to perform different functions) is said 
to be formed on the segmental type and to have 
serial homology. 

Segrmentation. — The division ot the 
impregnated ovum into numerous cells, and the 
formation of the morula mass. See Fcetus and 
Ovum, Development of (Segmeniatiovt). 

. Segregation. — The separation of 
affected persons from the general commuhity, 
asi in cases ©f leprosy ; partial isolation. 

Segregate r. — An instrument by means 
of which urine from each kidney can be 
separately obtained for analysis. 

Seguin’s Signal Symptom.— The 

initial convulsive movement or movements in 
epilep^, indicating the beginning of an attack ; 
it is specially noticed in Jacksonian epilepsy. 

Seidlitz Powder.— Pul vis Sodse Tar- 
taratse Effervescens. As obtained from the 
chemist the powder is in two parts : one, wrapped^ 
up in blue paper, consists of 120 grains of tar- 
tarated soda and 40 grains of bicarbonate of 
soda ; while the other, in white paper, consists 
of 38 grains of tartaric acid. The powder in the 
blue paper is dissolved in nearly half a pint of 
water, that in white paper is then added, 
and while effervescing is going on the mixture, 
is drunk. Seidlitz powder acts as a mild purga- 
tive, and is taken commonly in ^ the morning 
before breakfast. • ' • 

Seidlitz Waters. See Balneology 
(^Austria ^ Bohemia). 

Seismotherapy. — The treatment of 
disease by piechanical vibratior^ (Gr. o-cta-fjuo^, a 
shakihg or shock, ^epuTreta, medical treatment). 

Seleniasis. — Lunaoy (Gr. <TekT]VTjj the 
moon). See Insanity. 

Seif- Abuse, Masturbation. 

Self-Mutilation.— A symptom of in- 
sanity, the patient removing some part of the 
body (hand or genital organs), usually under 
the delusion that he is thereby obeying an 
injunction of religion. See (Edipism. 


Sella Turcica. — The upper part of the 
body of the sphenoid bone, so called from its 
resemblance to a Turkish saddle ; the pituitary 
body is lodged in it. 

Seltzer Waterl See Balneology {Qer~ 
many^ Hesse- Nassau). » * 

t 

Semeiography. — A description of 
symptoms ; symptomatology ; it is derived from 
the Geeek o-rz/xcLov, a mark or sign. t 

Semeiology. — Symptomatology or sc- 
meiotics (Gr. crrjjxelovy a sign). 

Semelincident. — Occurring once only 
in the same person, e.g. a semelincident disease 
is one which does not attack a patient twice. 

Semen. — A seed, e.g. (in 4he plural) 
Semina physostigmatis^ strophanthi semina^ stra- 
monii sernina, etc. ; also, the impregnating fluid 
secreted principally by the testicles, *and con- 
taining spermatozoa. 

Semester. — A pe*riod of six months, half 
a year. 

Semi-. — In compound ^rds semi- (Lat. 
seinis, half) means half, or partial, or incomplete ; 
e.g. semicanalis^ a groove or sulcus (literally, 
half a canal), semicretinism (the condition of 
being an incomplete cretin), seminormal (half 
the normal), etc. 

Semicircular Canals. See Audi- 
tory Nerve and Labyrinth ; Brain, Physi- 
ology OF {Nucleus of Deiters ) ; Physiology, 
Neuro-Muscular Mechanism {Sense of Hearing^ 
Internal Ear ) ; Vertigo {Meniere's Disease). 

Semilunar. — Crescentic, shaped like a 
half-moon ; e.g. the semilunar cartilages of the 
knee, the semilunar bone of the carpus, and 
semilunar ganglia, folds, lobes, notches, and* 
valves. Nee •Knee-Joint, Injuries of {Disloca- 
tion of Semilunar Cartilages ) ; Heart, Con- 
genital Malformations of {Abnormalities of 
Semilunar Valves) ; etc. , 

Semimembranosus.— The name of 
a muscle (partly membranous) at th*e back of 
the thigh.^ 

Seminal Emissions. Nee Sperma- 

TORRHGEA ; CiRCUMCisiON {fov Phymosis) ; Medi- 
cine, Forensic {Death^from Asphyxia^ Post 
mortem Appearances). • 

Seminal Veslclest Nee Vesicul^e 
Seminales, 

Semiplegia.— Hemiplegia> or paralysis 
of one half of tre body. • 

Semiprone. — Lying partly on the side, 
and partly on the face and chest ; Sims’ posi- 
tion. See Gynj:cology, Diagnosis in. 
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SotTliS* — Half (Lat. semis^ half); a term 
used in puescriptioii - writing, when., it is 
usually contracted iriwo si. See Prescribing 
( Gontractions). 

Seini 8 Jpina.li 8 « — -'The name of certain 
inusoles which are, attached partly to the verte- 
bral colurAn, e.g, semispinalis colli^ semispinalis 
dorsi. „ 

8^mitendin08U8. — A muscle of the^ 
back of the thigh, 

80111 iVSlIont* — Of half thenormal valency 
or combining capacity of an atom as compared 
with hydrogen. • 

8 etiriOlina. See Diet {Vegetable Foods, 
Cereals) ; Invalid Feeding {Convalescence, Semo- 
lina Puddi'itg). 

8 emon ’8 8 ymptom. — impaired 
mobility 'of the vocal cords of the larynx in 
cancer of that organ. 

8 emp 8 tre 88 ’ Cramp or Palsy.— 

An occupation - neurosis resembling writer's 
cramp. See Nb^roses, Occupation, 

8 enator ’8 Phlesrmon. See 

Pharvnx, Acute PiiARYNOiTrs {Synoptoms). 

80n0CiO« — Groundsel (Nat, Ord. Comr 
posiUv). There are mapy species, of which 
some have been used as medicines ; e,g. Senecio 
vidgaris (for scurvy), Senecio doronicum (in 
asthma), etc. 

8en08^S0 Radix.— Senega, the dried root I 
of Poly gala senega (a North American plant), con- 
tains a glucoside (senegin) and polygalic acid, 
and is used in medicine as a stimulating expec- 
torant. There are three official preparations : 
the Infusum Senegee (dose, ^ to I fl. oz.), Liquor 
,Sen€gm Concentratus (dose, ^ to 1 fl. dr.), and 
Ti'iictm^a Senegee (dose, ^ to I dr.). Ex- 
ternally, senega is a cutaneous irritant ; in- 
ternally, it stimulates the alimentary, nasal. 


and pulmonary mucous membranes. 
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See also Insanity, Nature and 
(Btioiogical VaT^eties) ; DembAta ; 
Paralysis ; etc. 

Symptoms 

General 

Introductory. — The onset of old age is char- 
acterised by the setting in of « processes of 


atrophy, affectipg almost till the organs of the 
body. It is a phase of life as natural and. 
physiolog’cal as is the growth of these organs 
during the period of evolution. The material 
used up in the body is no longer fully replaced 
by assimilation ; denutrition advances ^more 
rapidly than fnitrition, and atrophy results. 
Corresponding to the degree of atrophy there 
is weakening and loss of the functional activities. 
The grey hairs, the wrinkled skin, the toothless 
and sunken jaws, the tottering and feeble gait, 
tlv 3 loss of memory, and the weakening of the 
mental vigour are all alike expressions of this 
process of regression and decay which leads 
painlessly and insensibly to the death of the 
fiidividual. To quote Sir James Paget: “Life 
is so fai from being ‘ the sum of the functions 
that resist death ' that it is a constant part of 
the history of life that its exercise leads naturally 
to decay, and through decay to death.’’ These 
involutionary processes do not commence at any 
fixed age, and do not affect the organs in any 
uniform course. In one individual the cardio- 
vascular system fails early, in another the 
nervous system or the mental faculties are first 
to give way. « 

As regards the nervous system,- most writers 
agree that involution should not begin before 
the sixtieth year. After that period of life the 
brain, which has remained practically uniform 
in weight from the thirtieth year, slowly 
decreases in volume. The convolutions, especi- 
ally in the frontal lobes, are generally atrophied, 
with a corresponding increase of cerebro-spinal 
fluid in the widened sulci. The pia mater is 
thickened and milky. Microscopically the brain 
shows many changes affecting not only the nerve 
‘elements but also the blood-vessels and support- 
ing structures. The nerve cells are shrunken ; 
a yellow granular pigment forms in the cell 
and often replaces the greater portion of the 
protoplasm. The chromophile particles are 
diminished in number and their shape and 
, arrangement are altered. The^ocesses atrophy 
and the gemmulse disappear. These changes 
aTe very far ^ from uifWorm even in the same 
brain area ; some cells apparently escape them, 
while others may be represei<ited merely by a 
small mass of pigment. The neuroglia is 
increased, especially in the outermost layer of 
the cortex, and there is as a rule subpial felting. 
The larger blood-vessels are frequently the seat 
of atheroma ; {he smaller ones are always 
affected by a greater or less degree of hyaline- 
fibroid change. 

Even in the brains of the most healthy 
persons, and in those who have shown no mental 
symptoms, these groups* of changes occur so 
constantly, and in so marked a degree, that the 
nature of the process underlying physiological 
senile involution is still a matter of debate. 
One set of authorities regards the changes in 
the nervous elements as the primary and all- 
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important factor, holding thetp to be merely 
.the expression of a gradual decay and failure 
of ei^ergy. Others maintain that the nerve-cell 
degeneration is secondary to a general auto- 
inioxication, caused by the atrophied and 
altered state of internal organs leading to 
perverted metabolism, and th<3 formation of 
toxines, which, acting as irritants, cause the 
mentioned changes in the neuroglia and*vessels. 
From these changes, they hold, result the 
atrophy and degeneration of the nerve-cells. 

There is no doubt that pathological processes 
run more closely parallel in senility to the 
physiological than at other periods of life, and 
age, in itself, may thus predispose to patho- 
logical change, but this cannot become actual 
without the influence of some other factor. 
A man^s years are merely the index of this 
modification of his relationships to disease. 

Normal Old Age. — Generally the first signs 
of the mental decadence in old age are a gradual 
loss of memory, a weakening of the imagination 
and of the affective faculties. The powers of 
‘assimilation and of reaction to new stimuli 
become much slower. The atteiitioii is less 
prompt and* more difficult to concentrate on 
one issue. The judgment, strengthened by a 
long experience of life, often remains sound, and 
the old man is able to direct his juniors with 
that wisdom which has always been accredited 
to age. The loss of the reproductive functions 
has restricted the mental horizon and has 
lessened the intensity of a great group of 
associations, V)ut it has also rendered the 
physiological old man free from the impulses 
of passion and of vice. He is neither apathetic 
nor subject to outbursts of anger. The imagina- 
tion no longer aids so briskly in dealing wit!/ 
new combinations of circumstances; where the 
younger man reacts to his environment, the 
old man conforms to his past life. The natural 
longing is now one for rest, and the more active 
position is often ceded voluntarily to the younger 
generation, wlrt5Se enthusiasm is still not disillu- 
sioned. The facility of expression in speech is 
diminished, and the articulation is slower and 
less distinct. The g^it and attftudes betoken 
diminished vigotir. Though the power and 
elasticity of the psychical and physical processes 
may be weakened, yet they are in no way 
abnormal. As one writer has it, the normal 
old man is comparable to a millionaire, who, 
having loH one hundred thousand pounds, is 
still abundantly solvent. 

Especially in the ranks^ of the very highly 
educated and cultured, there have been in all 
times examples of grand old men who have 
conserved their mental powers almost at the 
high level pf their prime of life? — men famous 
in literature, in science, and in politics who live 
past the allotted span and still do valuable and 
original work. In them it seems as if involu- 
tion has been arrested at a very early period 


and has remained stationary. ‘It is probable 
that an active and wide exercise of the mental 
tissues may increase "their force of resistance to 
degeneration. One practical point is that the 
cultivation in earlier years of any hobby or' 
pastime, which can be continued after the 
person has retired from tiie more serious 
business of life, is of great value in conserving 
a physiological senility. It provides the means 
' for mental exercise and recreation at a jjeriod 
of life when new associations are with difficulty 
formed. 

There is an infinite series of gradations be- 
tween the old man who has retained his mental 
faculties almost unimpaired and those who are 
passing to the confines of dementia. A varying 
degree of mental dotage may represent the 
termination of the greater part of, humanity, 
but it must not be looked upon as necessary 
and unavoidable. 

Pathogenesis. — In the causation of departure 
from the normal type we find that the chief 
factors are hereditary predisposition, vascular 
disease, and toxic processes. Statistics show 
that while there is a much larger actual number 
of persons insane between swfty and seventy 
years of age than in the later Mecades, yet, 
taken in proportion to the living populatk)n in 
the same periods, the difference in ratio is by 
no means great. The incidence in the sexes 
gives a slightly greater proportion of females. 
Social state and occupation act only as they do 
in other forms of insanity. 

As regards hereditary predisposition, we may 
assume that even where this is present, the 
inherited brain weakness cannot be so marked 
or so potent as in those who are afflicted in 
earlier years with mental disorder. There must 
have been a considerable degree of stability, 
otherwise the brain tissue would have been 
unable to resist the changes during adolescence 
and the climacteric and the stress of active life.’ 
As Dr. Cloifston puts it: “To have survived, 
therefore, the changes and changes, the crises 
and perils of life, with intact mental function 
until after sixty, means slight neurotic heredity 
or great absence of exciting causes of disease.” 
The statistics given by the various waters differ 
considerably. Dr. Clouston gives 13 per cent. 
Dr. B. Lewis states his figures at 22 per cent, 
while Vetga gives a still higher proportion, but in 
all cases the percentage is lower than the average 
for all cases of insanity. \ A tendency to early in- 
volution appears in certain families unassociated 
with any exciting cause, and evidently due to 
an inherent brain weakness.* Closely related to 
hereditary proclivities are those peculiarities 
which constitute the insane temperaments. In 
these cases suspicion, egotism, ’ diffidence, or 
avarice is present throughout life, but may be 
kept in restraint while the person has the power 
of normal reaction to his environment. As this, 
however, weakens in old age or by an unrela- 
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tional decadenbe -accentuating these malformi- 
ties, the person rxiay at the senile period prss 
the borderland and be om(f insane. 

Previous attacks may render the patieiit 
liable to break down again at the senile epoch. 
These cases, wliile they do not come under the 
strict category o& senile insanity, yet have at 
this periM most of the symptoms of their 
aberration altered and coloured by tlK: under- 
lying process of regression. 

Vascular lesions act powerfully both as pre- 
disposing and exciting causes of abnormal 
senility. The most common diseases are end- 
arteritis deformans, atheroma, and fatty degen- 
eration affecting tjlie larger vessels, and hyaline- 
fibroid changes in the smaller vessels of the 
cortex and also in the walls of the lymph 
channels, jhese changes, leading to a gradual 
diminution of the lamina of the vessels, and to 
a thickening of their walls whereby osmosis is 
diminished, cause a gradual malnutrition and 
degeneration of the brain areas supplied by 
them. Thrombosis anc^ embolic conditions are 
prone to occur, and softening of small areas of 
brain matter may ensue. Hicmorrhage may 
also result froni;^ the rupture of miliary aneur- 
ysms or from' the walls of new vessels wliich 
freipiently accompany these changes. Dr. Ford 
Robertson has found these softened or haemor- 
rhagic areas in 40 per cent of post-mortem 
examinations in cases of .senile insanity. The 
gross lesion may have been present only a few 
days in many of these cases, and may have 
been the immediate cause of death, but the 
vascular changes which preceded tliem had 
always existed for some time. These softened 
areas are in the great majority of cases multiple, 
often affecting symmetrical areas in the two 
hemispheres. They may be minute or micro- 
scopic, but often involve large areas, and wher- 
ever found they point to widespread degenera- 
tion of the brain substance, such as could not 
exist without abnormal mentalisatidii. 

While not accepting the toxic theory as a 
cause of physiological regression, we must admit 
that, it is one of the greatest factors in the pro* 
duction of pathological change. Indeed, in 
cases of t*.ypical senile insanity the autotoxic 
basis is undoubted. As pointed out by Dr. 
Robertson, the process finds expression not only 
in the brain Vmt in all the organs of the body. 
The liver is fatty and atrophied,’ the kidneys 
cirrhotic, the lungs are t^rnphysematous or show 
chronic congestv>ib the intestines are frequently 
the seat of catarrhal changes. The toxines may 
either be formed *iri the body or introduced 
from without. They act both as direct poisons 
to the nerve cells and processes, and also by 
their effects oii thf vascular sy^.em and neur- 
oglia. Alcohol and syphilis are probably the 
two principal examples. In many cases it will 
be found that alcohol has been indulged in for 
years, without apparent result, y<et when de- 


caden«e sets in a pathological dementia or some 
psychosis becomes evident. This may even 
follow, in cases who have been temperate m 
their use of alcohol for years, as a result of ex- 
cessive drinking previously. The nerve cells 
are able probably to resist the effects of the 
toxines during the period of nerve-cell growth 
and maintenance, but so soon as their own in- 
volutiofiary regression sets in, then the slightest 
interference with their nutrition acts powerfully, 
and determines that „their involution shall be 
pathological. Dr. Ijcwis has traced this cause 
m no less than 40 per cent of cases. Syphilis 
also acts similarly, and though quiescent for 
years, frequeutl)^ exacts this penalty in old age. 
Influenza has been increasingly evident in recent 
years a a cause of abnormal senility. This is 
especially the case when there have been recur- 
rence's of the illness. hen there is a combina- 
tion of these toxic-producing factors, as in cases 
of syphilis with alcoholism, or where influenza 
follows one of them, the tendency to degenera- 
tion becomes very marked. Rheumatism, gout, 
and ^chronic bright’s disease are by no means 
uncommon members in this group, and lead 
poisoning is ah'o not infrequently hoted. Over 
and above these are the cases whei?e the toxine 
results from perverted metabolism in the in- 
testinal canal or elsewliere. It is probable that 
the intoxication is in many cases due rather to 
a failure in the formation of the protective 
alexins, than to an excessive production of 
morbid toxines. 

Over-exertion of the brain, mental stress and 
worry, malnutrition and traumatism are also 
fre<picnt exciting causes. To have a physio- 
logical old age it is necessary for a man or 
Woman to have lived throughout a physiological 
life. 

Neuroses of Senility. — Apart from the 
psychoses and dementia, there are certain symp- 
toms of nervous disorder observable during the 
senile period. These may be grouped into two 
classes : those associated withSpfianges in the 
vessels and blood-supply, and those in which 
the supportin^j^ structftft-es are involved. The 
firs^ -class contains cases^ with symptoms of 
giddiness, vertigo, sickness, feelings of weight in 
the head, and also subjective noises and visual 
phenomena. These are due in all likelihood to 
alterations in the supply of blood to the differ- 
ent brain areas, and when they are unilateral, 
as sometimes ha*ppens, they come cioselyJnto 
line with megrimous attacks. Dyspnma and 
asthmatic conditions, ^especially in the early part 
of the night, are also notable. These are not 
infrequently among the first symptoms of in- 
volution, and they may pass off after the process 
is fully established. They are, as a rule, par- 
oxysmal. The second group have a more 
organised basis, and therefore a more permanent 
character. Pareses, especially of muscles sup- 
plied by the cranial nerves, passing off and 
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recurring, paraestKesiae, anaesthfsise, ataxic signs 
in the lower limbs, and transitory paresis or 
Tbss of power over the sphincters, all belong to 
this*class. Epileptoid seizures, and even true 
epilepsy, may develop, and are always of grave 
import. There is a third group probably due 
to to^ic 'absorption : slight fev^r accompanied 
by loss of appetite and even refusal of food, 
confusion of i(leas passing gradually int6 a mild 
degree of stupor or hebetude. The condition | 
lasts only for tweiity-foui; to forty-eight hours. 

It is probably a milder degree of the toxic con- 
dition which forms the third grdup in the 
delirium of collapse. 

Dementia. — Dementia, or senile dotage, _^s 
the termination of life in most individuals. Sa 
common is it that its lesser degrees are accounted 
almost normal by the large proportion of people, 
and those who have retained their mental power 
unabated are considered fortunate and to be 
congratulated. Verga even speaks of the 
“fatal psychical heritage of longevity.’’ In 
the majority of cases the person affected is 
able to pass through the few remaining j^ears 
of life without exciting attention or cpmment, 
.arid it is onljT when the degree becomes marked 
that the patlmlogical basis of the condition is 
suspected by most. The dementia is due to 
the involutionary processes setting in either 
precociously, or with irregularity, or with so 
great depth and rapidity that the individual 
ceases to keep pace with his fellow-men. 

(a) Dementia . — The onset may be ex- 

ceedingly gradual and no exciting cause may be 
noticed, or it may be determined by a slight 
illness or change in the habit and mode of life. 
The memory is affected early. The more recent 
events are in particular soon forgotten, while* 
more ancient facts are often vividly recalled. 
Names of friends, of places, or of articles in 
daily use are with difficulty remembered when 
required, though they may be used freely and 
correctly when no special thought is directed to 
them. This lo^of memory for names varies 
greatly from day to day. Each new fact may 
be correctly perceived aifld appreciated at the 
time, but forgotten ^it once. Ifhe mem<iry 
trace of any recent event seems to be readily 
erased from the mind tissue, whereas older 
ideas run in deeper and more passable nerve 
channels. Those facts with many groups of 
associations present a greater force of resistance 
to the decay. Disassociation fdllows the usual 
law of degeneration, and passes progressively 
from the unstable to the ^able, from the less 
organised to the more organised, and from the 
less to the more automatic. Old histories and 
tales of past-time events are repeated again and 
again without the person being aware of the 
repetition. The man or woman comes thus to 
think and to live in a past age. The value of 
any recent advance in science or art may be 
recognised by them when first learned ; but 


soon forgotten, it ceases to mould their actions 
and thought in the future. Intellectual and 
scientific knowledge and business instincts 
little by little disappear. Ideas of time and 
space are lost as the dementia deepens ; morn-* 
ing is mistaken for afternoon, or, spring for 
autumn, and they arrange their plans^and their 
movements accordingly, following a routine 
which lifelong practice has rendered automatic. 

^ They may wander from home and lose Jhem- 
selves in surroundings which were formerly 
well known to them. In the earlier stages the 
judgment may be fairly sound, but the energy 
is lacking to carry out the chosen plan. Atten- 
tion has become a retiex. The^affective instincts 
and feelings become weaker. They cease to 
take any interest in events, and family happen- 
ings such as formerly influenced their conduct 
pass more and more unnoticed. They may, on 
the other hand, become emotional, grave or 
gay on the slightest or no provocatioA. They 
may continue to be able to dress themselves, to 
feed themselves, and to go in and out in their 
old daily manner, without perceiving the 
changing times and fashions around them. 
In this second childishness may reveal 

long preserved secrets to a stranger, while there 
is a tendency to reticence regarding theii* own 
symptoms, so that grave bodily ailments may 
be long concealed from their friends. Speech, 
in the early stages slow, hesitating, and paretic, 
becomes more disconnected and unintelligible, 
until it passes into an incoherent jargon with 
perhaps automatic repetition of some meaning- 
less phrase. Sleep at night becomes more 
broken and unquiet, and the night may be 
spent in wandering about the room. This is 
due frequently to the rise of hallucinations of 
sight and hearing, or to feelings of anxiety or 
vague oppression, which may be associated with 
cardiac weakness. During the day, on the, 
contrary, the^ may sleep for long periods, with 
drowsy and apathetic intervals. The appetite 
in the early stages is often good,gind the food 
well digested. The acts of defjecation and 
micturition may be easily performed. When 
these reflexes cease to act normally, and when 
the old routine habits are no longer, performed, 
dissolution is rapidly approaching. 

Concurrently with these mental changes 
there has been progressive loss of the physical 
powers, so th*at it is only in rare exceptions 
that a comparatively healthy body exists with 
marked dementia. Some peoples as they grow 
old become small and withered, lean and dried 
up, with sharpened features \nd shrill voices ; 
others show a tendency to the deposition of fat, 
an increase of bulk with imperfect texture, and 
they become stf)ut and flabby, slow in move- 
ment, and gruff in voice. The bones become 
more fragile from atrophy and increased deposit 
of calcareous salts, and the body assumes the 
incurved attitude with bowed shoulders. The 
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heart, which is often hypertrophied, beats more 
rapidly than in adult life, and with irregularity 
in its action. The di^^estive system is subject 
to disorder, and diarrha’a is frequent. Passing 
‘attacks of parescs, accoippanied by inco-ordina- 
tion and increase of the mental confusion, and 
with rises^of temperature, may confine them to 
bed for some days. They become gradually 
more inactive, less able to be out of 1)e(i, and 
incre^^sing weakness leads by slow steps to 
death. This may occur from a slow marasmus, 
due to failure of trophic power ; but generally 
some intercurrent disease, an apojjlexy or throm- 
bosis in the brain, or congestion of the lungs 
or pneumonia, cVits them Such is the 

course of simple dementia. Its duration varies 
greatly. It may bo taken as a rule that it 
lasts from two to four years. There are acute 
cases in which all the stages are passed through 
in from four to six months : on the other hand, 
there ma^ be periods of remission in the progress 
of the disease, which may defer its termination 
for some eight or teiicyears. A steady down- 
ward course is, however, the more usual history. 

(b) Complicated Dementia . — The course and 
character of sinlple demeptia may be altered or 
complicated ty special features. Some of these 
may be briefly considered. 

1. Senile Paralytic Dementia, — Clinically, 
these cases are closely allied to general paralysis, 
and histologically sections from the brain cortex 
of the two states cannot always be differentiat ed ; 
facts which point to a common origin, if not, 
indeed, to the identity* of the two conditions. 
These cases occur most frequently in males. 
The dementia is marked and rapid, characterised 
by facileness and fatuity. There may be 
delusions of grandeur more or less marked. 
In this class of case the motor weakness is 
decided, and inco-ordinations, pareses of groups 

, of muscles, inequality of the pupils, parajsthesioe, 
and other sensory phenomena, and early loss 
of power in the sphincter, are present. Epi- 
leptiform at tracks or congestion seizures occur, 
as in general paralysis, and are often fatal. 
The course is rapid and ends fatally* usually 
within eighteen months. 

2. Dementia tvith Gross Lesion . — The symp- 
toms vary greatly with the situatiop and size 
of the lesion. When the damage is not too 
great, mild enfeeblement of all the mental 
functions may alone be observable, and this 
may not show the msual progressive nature. 
Usually there is irritability, emotionalism, 
change of character, and there may be restless- 
ness and confusion, with degraded habits. 
When motor tracts are involved, aphasia or 
paralysis of i^pecial muscles may complicate the 
mental condition^ and when heiiiiplegia or other 
marked result confines them to bed, trophic 
lesions are prone to follow. Damage to the 
sensory areas is often accompanied by acute 
hallucinations — as, for example, when blindness 


results? from injpry to the occipital lobes, the 
visions may be so vivid that the person imagines^ 
he has rc'rained his sight. Many of the cases 
with gross Dsions are very acute in their degree, 
and all require careful attention. 

3. Dementia wM Apsychosis. —Dementia and 
the psvehoses &<ct and react on one another, 
altering the symptomatology of both. The 
gradual' failure of the various centres forms a 
very favourable soil for the growth of many 
false ideas, and for the rise of errors of judg- 
ment or impulsive acts, which the coexistently 
weakened \^ill power is unable to check. These 
psychoses should be considered as a superadded 
factor in the clinical picture of simple dementia. 
They are very changing in their phases, and 
may pci.’s off, leaving always the substratum 
of the quieter dementia. They will be con- 
sidered in the following section. 

Psychoses of Senility — ( a) Melancholia . — - 
This is the most common form of psychosis in 
senility, and it varies from the most mild to 
the most acute forms. There may be merely 
a piv 5 sing want of interest in their surroundings, 
with feelings of inactivity and slight gloom. 
When more decided there are two types 'of 
cases — first, those who are very depressed and 
miserable, with melancholic expression and 
attitude, who sit mute and not moving 
voluntarily for hours. They are generally 
sleepless and constipated, with feeble and 
irregular action of the heart, and with coldness 
and lividity of the extremities. In these cases 
there are often feelings of great dread of 
impending calamity or misfortune, associated 
with hallucinations of sight and hearing. In 
the second type the mental reduction is greater, 
•and they are the, restless, excited, and agitated 
class who emit groanings and cries of despair. 
There are marked motor signs, wringing of the 
hands, and uneasy pacings up and dowm, passing 
into a state of intense and inco-ordinate mean- 
ingless struggles, in which there is complete 
oblivion to their evironmentj^^ffhd where there 
are hallucinations of overpc/^rering vividness, 
Speech may be infibhererit, rambling, and 
coi.fused. I'hese persons have frequently 
‘delusions that they have confmitted great sins, 
and pray incessantly to be delivered from the 
punishment they imagine due for these. At- 
tempts at suicide are thus not uncommon, and 
may he repeated and desperate. This state is 
often associated with marked arteft'io-sclerosis. 
When dementia is present the depression may, 
in the milder cases, ^nly be recognisable by the 
expression and tone of voice, and even when 
very marked there is a tendency to automatism 
in their groanings and movements which shows 
the underlying enfeeblement. These motor 
signs may be present even in the last stage of 
dementia, but as a rule their condition becomes 
then more listless and apathetic. There may 
be tearless weeping, which comes and goes 
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without observable cause. {lypochondriacal 
^mptoms are very common. They believe 
that, their organs are no longer acting properly, 
and that their food is not digested. This may 
pass into a true delirium of negations, in which 
they deny everything : “ They have no body, 
no •soul; ‘they do not exist.’’* Even where 
dementia is present, attempts at self-destruction 
or self-mutilation must be guarded against. 

(h) Mania , — Mental exaltation may occur at 
any period of senility. .The simplest form is 
that characterised by an increase of the feelipg 
of well-being. These persons are vjfin, dress to 
appear younger than they are, and they assume 
the manners and engage in pursuits which ha’^e 
for years been laid aside. An erotic taint ii! 
the conversation and conduct is often observ- 
able. They may become so extravagant in their 
acts, and so overbearing in manner, as to 
necessitate their removal to an asylum. Their 
disposition may change completely, and the 
hard-earned savings of a lifetime may be spent 
in a few weeks. In the more advanced forms 
there is, after a short period of depression, great 
excitement. They are sleepless, th€^ talk is 
rapid and incoherent, and the conversation may 
be obscene. • They shout, sing, and are very 
noisy both by night and day. They tear their 
clothing, and their habits are often faulty and 
degraded. Onanism is an occasional feature 
even in men long past this climacteric. 
In the early stages the memory may be 
absolvutely increased for short periods. Re- 
ligious ideas may tincture the general picture, 
as also delusions of grandeur. The excitement 
and motor energy may be out of all proportion 
to their physical strength, and may cause 
sudden exhaustion and death. In comparison* 
with the mania of other epochs of life, there is 
less of the angry and vindictive type, so that 
attacks on others are not so frequent as a rule. 
When associated with dementia, the increased 
activity and obtrusiveness of the patient re- 
veals the full extent of the enfeebleraent. The, 
conduct is more childish, more foolish, and 
more changeable. The'^mania may pass into 
a subacute or chronic, state, with noisy restless- 
ness and destructiveness, and it is then very 
difficult to treat, the night exacerbations being 
marked. The patients are often wanting in 
cleanliness, and may pay no heed to the calls of 
nature. Degraded habits are the rule. There 
is a •well-rtcognised type, in which there are 
recurrent periods of this excitement lasting a 
few days or weeks. The {'periodicity is often 
marked, and each attack may be followed by an 
interval of reaction and collapse before the 
normal course of the dementia is again re- 
sumed. ; 

(c) Ideas of^ Persecution and Paranoia . — As 
in other periods of life, the rise and establish- 
ment of these ideas is slow and gradual. Delu- 
sions of persecution and of suspicion are the 


most common. The increasing difficulty of 
keeping abreast of younger and, more active 
people is put down* to unfair treatment, and 
the inability of their friends to assist them to 
animosity. There may be associated with these* 
ideas of grandeur, that their power ^and talent^ 
are better than ever before. These feelings are 
often fostered by the persons living alone, and 
brooding over their imagined grievances. In 
' many of these cases there has always bef n an 
unsociability of temperament predisposing to 
this condition. Delusions that their food is 
being poisoned, or thac they are being acted 
on by some unseen agency, are also frequent. 
Illusions are also not uncommon, and errors of 
identity. Hallucinations of sight and hearing, 
and perversion of special or common sensation 
are often the basis of these ideas.. Delusions 
regarding the bodily health, and often of the 
state of one organ, exist in some cases, and 
these persons may nurse this imagibary ail- 
ment for years witho\it betraying any other 
mental abnormality. These cases do not show 
any marked tendency to dementia in many 
persons, and may exist for years. In dementia 
the ideas are less systematise^! and more ir- 
rational. Failure of memory often causes them 
to think that their property has been stolen, 
whereas they merely cannot remember where 
they have put it. In the more advanced stages 
the delusions are many and fleeting, and affect 
most of the systems. Each new fact as pre- 
sented to them may be misconstrued, and may 
influence their thought and conduct for the 
short period in which it is remembered, or 
until a fresh idea drives it from the field of 
attention. 

(c?) Insane Acts and Moral Insanity. — Oc- 
casionally an old man who has been ideal in his 
conduct throughout life startles his relatives 
and associates by some act pointing to the loss^ 
of moral sense. He may commit adultery, or 
he may steal, or do some other crime. In 
these cases there is generally meye or less un- 
consciousness of the gravity of the deed. They 
are often due to weakness or errors of j^idg- 
ment, or they may be impulsive acts. When 
the deed is not in itself criminal, as in the case 
of an old^man marrying an unsuitable person, 
there may be difficulty in recognising and treat- 
ing it as due to mental aberration. When 
dementia is also present, the abnormality of 
conduct is more apparenV Violent assaults may 
be committed, not infrequently #n old acquaint- 
ances, out of all proportion to the offence 
against them, or from groundless ideas of per- 
secution or jealousy. Homicide may result 
from a slight quarrel, or suicidal attempts made 
from some slight chagrin. ^There is in many 
cases a sensual nature in these acts. The 
climacteric may be accompanied by a degree 
of hyperactivity, or the enlargement of the 
prostate or 'other local irritation may cause 
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them. There is* eroticism, sexual excess, or 
sexual perversion. Indecent assaults may be 
made or indecent expt uir5 of the person may | 
occur from this cause. Where tlie dementia 
*i8 marked, the latter .may also be due to 
inere inability to appreciate the incongriious- 
iiess of their surrcftmdings. It may be accepted j 
that the better the mental condition of the 
patient, there is the greater likelih<5od of a 
repetition of similar acts, and less chance of ^ 
their recurrence if the person is enfeebled, so 
that dementia is not altogether an immixed 
evil in these cases. 

Dklihium of Collapse in Senile Cases. — In 
senility the delirhim of collaose shows several 
special features, which are of importance from 
the fact that on their early recognition depends 
very frequently the issue of tlio case. They 
may bo grouped into three classes. 

(a) Folio winy Traurnatii^m. or Suryical Shock, 
— Tlie trfiumatism may vary greatly in severity. 
The delirium has been noticed after the passing 
of a catheter or aft€»* eye operations, but 
usually the shock is more marked, as after 
fractures, especially of the neck of femur. 
The patient looVs comparatively well for three 
or four days, and then hallucinations of sight and 
hearing set in, often accompanied by some irregu- 
larity of the heart’s action. There are delu- 
sions of suspicion, motor restlessness, babbling, 
incoherent talk, especially at nights, and involun- 
tary groanings and cries. The condition may 
pass off in a few days, or it may lead to the 
setting in of dementia or permanent paranoia. 
Many old people who die as the result of an 
injury have this delirium, and the cerebral ex- 
citement undoubtedly hastens the fatal issue. 

(b) Followiny Actite Illness, — ^lii this group 
the most common forerunner is an acute illness, 
such as pneumonia or influenza, but it may 
also occur in the exacerbations of chronic 
Bright’s disease or failing heart compensation. 
The mental symptoms supervene a few days 
to a few week^ after the exciting illness. There 
may be merely sleeplessness, exhaustion, and 
restlessness, accompanied by suspicion and 
hallucinations, or the delirium may pass into 
an acute .mania or agitated melancholia with 
great excitement. The prognosis js alway^s 
grave in the acute cases, and the .result depends 
largely on the power of reaction of the heart 
to stimulants. If the heart’s action improves, 
the outlook as regards life is favourable, but 
permanent enfceblement very often follows. 

(c) Acute Toxic Cases, — This group is the 
most important. ^ The onset is sudden, the 
course is sharp and acute, and its termination 
is generally fatal. The patients have frequently 
been in failing health for some Siime, but wdth> 
out any definite symptoms. They become 
suddenly sleepless, excited, and agitated ; food 
is absolutely refused. They have very acute 
hallucinations. There is a continual incoherent 


chattering, whi/ih rapidly becomes unintel- 
ligible. There is marked confusion, and thej 
are completely oblivious to their surroundings. 
X\\ motor are very inco-ordinate, and the 

limbs are often in continuous movement — picking 
at the bedclothes, clutching at objects in front 
of them, amilesfe tossings. They gradually pass 
into coma. The physical signs are usually a 
subuonhal temperature. The pulse is very 
rapid, weak, and may be almost imperceptible 
at the wrist. The heart-sounds are feeble and 
refclnplicated. There may be suppression of 
urine. Thf^ tongue is very furred and foul, and 
the teeth coated with sordes. The whole 
aUmentary tract seems to be paresed. The 
rtbdouKm is retracted, but the colon may cause 
bulging m the flanks from distension. There 
is incoiitirienco of urine and faeces from 
paralysis of the sphincters. Death usually 
occurs within a fortnight of the onset of the 
illness. These cases are so acute that they 
are frequently at once sent to an asylum, where 
their early death is frequently a source of 
misgiving and regret to their relatives. They 
are, in ^nany cases, examples of an “ante- 
mortem ” deliuinm. 

Diagnosis. — The diagnosis of the more 
common conditions is, as a rule, not difficult. 
A thorough examination of all the organs of 
the body should be made, and as complete a 
history, both recent and remote, as possible 
should be obtained. All the muscles of the 
body should be tested, and especially i those 
supplied by the cranial nerves, for paralysis 
or other signs of focal lesions. If such be 
present, or if disease of the vascular system can 
he diagnosed, the mental condition is prone to 
a progressive one. This is also the case 
where alcohol and syphilis have been the 
exciting agents. In examining the mental state, 
not only the abnormal features should be noted, 
but also the degree of mentalisation that still 
remains normal. From this, more than from 
the aberration, the diagnosis BStJween a simple 
psychosis and one with dementia is to be made. 

* The historijr of illn(Ss or accident, with the 
course of the mental s3^iptoms, is generally 
sufficient in the first two groujSs of cases of the 
delirium of collapse. In the toxic cases, the 
absence of any definite disease, the sudden 
onset, and the great prostration, along with the 
paresis of the intestinal tract, are the chief 
diagnostic points. 

Prognosis. — Dementia, when it has once 
become established,^^ is irrecoverable, and its 
course is a gradual downward one, terminating 
in death in from one to four years. The fatal 
issue is usually the result of some intercurrent 
affection, such as pneumonia or influenza, or 
exhaustion from diarrhoea, but a certain pro- 
portion of cases die from marasmus from 
gradual trophic failure due to degeneration in 
vital brain centres. In the psychoses the illness 
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may, in a proportion of uncomplicated 'cases, 
terminate in recovery, the person returning to 
? noymal senility. This is especially the case 
in the milder forms of mania and melancholia. 
This recovery may be effected even in very old 
persons, and generally takes place within four 
to six* months of the onset of symptoms. The 
usual course is, however, for the more acute 
symptoms to pass off and to leave a more or 
less’ marked degree of enfeeblement. This may, 
however, be so slight thgit the patient may be 
said to have recovered in many cases, though 
it may incapacitate him from ^ny active 
vocation. About one-fourth of cases terminate 
in this modified recovery, and are enabled Jo 
pass the remainder of their lives quietly at 
home. The longer the duration of the psychosis 
the greater the tendency to marked dementia 
and death. Death results in about oiie-tburth 
of cases within a year from exhaustion or inter- 
current affection. Apoplectiform symptoms are 
of very serious import, and few patients survive 
the second or third seizure. 

* Treatment. — (a) General . — The first point 
to be considered is whether the cas^ can be 
kept at home or whether removal to an asylum 
is necessary. • There can be no doubt that most 
cases of senile insanity, including the large 
majority of cases of dementia, can be satis- 
factorily treated at home. The habits of life 
of the patient have become stereotyped to his 
surroundings, and removal from them in many 
cases Jiastens the dementia. It is only where 
the excitement and noise are great, or where 
some special symptom, such as violence to those 
attending him, or sexual perversion, exists, or 
where delusions of suspicion against his relatives 
are present that it becomes necessary to separatt? 
him from his old surroundings. The means at 
the disposal of his friends must, however, be 
considered, and there is no doubt that modern 
asylum infirmaries provide excellent nursing and 
means of care and treatment. In the early 
stages, when fhh patient has considerable will 
power, and where he is unamenable to manage- 
ment by friends, it rna^^^be necessary to advise 
removal until the 'vyeakening o^ these facj^ors 
renders a return »to home possible. In the toxic 
cases of the delirium of collapse, the short course 
of the illness, even though the symptoms are 
very acute, renders it advisable to try home 
treatment, or to explain to his relatives that 
the deliriutn is frequently the precursor of death, 
which may occur within a very few days or weeks. 
In this class of case the nearest asylum is the 
best, as any prolonged journey undoubtedly 
hastens the end. It isj probable that as the 
pathogenesis of these cases comes to be more 
fully detertpined, that direct treatment by 
means of the equivalent antitoxines may be 
adopted. 

In home treatment, the first essential is a 
good nurse or nurses. Females, with their 


greater kindliness and tact, are preferable, and 
even in cases where heavy lifting, or some 
special point such •as catheterisation, renders 
a male attendant necessary, it is often valuable 
to have supervision by a trained female nurse. ' 
In many cases relatives will answer jv^ell during 
the day, and if the nocturnal ’exacerbations are 
marked, the trained attendant may then be 
employed. In restless cases who wander un- 
easily about the room, constant guidaijce is 
necessary to prevent a fall and possible fracture. 
The rooms should be well aired and ventilated, 
and all excess of furniture should be removed. 
The clothing should be warm, and at night 
specially made flannel or Woollen garments 
fitting moderately closely are necessary. These 
may be made fastening dowui the back, so that 
the patient cannot easily divest . himself of 
them. 

The food should be light and easily digested, 
and special attention should be directed to find 
at what hours it is best given in each particular 
case. Little and often, is frequently advisable. 
The last diet at night should be non-stimulating, 
and one of the cereal foods serves the purpose 
well. In all cases there should-' be frequent and 
repeated examination of the stools for evidence 
of any fermentation, and especially when the 
diet is a farinaceous one. When footer in the 
motions is present, salol or salicylate of quinine 
is frequently beneficiaJ, Night alimentation in 
wakeful cases often causes quiet rest to be 
obtained. Where food is refused, it is best to 
begin forced feeding early. Peptonised milk or 
gruel may be given at intervals by the oeso- 
phageal tube, or nutrient enemata may be tried. 
Alcohol may be used in moderate amount if it 
does not cause excitement or flushing of the 
face ; given warm at night, it often acts as an 
excellent hypnotic. Where there is constipa- 
tion, saline purgatives may be given in small 
doses daily • but all aperients should be given 
with caution, and especially in females enemata 
will often be found preferable. ,In cases with 
pareses of the lower bowel and sphincters, lavage 
of the rectum with large quantities of warm 
water, injected about 15 ounces at a time and 
allowed to flow out by a return tube, often gives 
great relief from the troublesome and repeated 
motions from incontinence, and may bo followed 
by some hours’ quiet sleep. Sleep should be 
permitted in* all senile cases at whatever hour 
of the day. » 

Tonics such as the compound syrup of the 
hypophosphites may be employed to keep up 
the general nutrition, and lod-liver oil is also 
valuable. In cases of forced feeding as much 
as one ounce three times daily may be well 
borne and absorbed. Strophs-nthus and digitalis 
in suitable cases, by improving the state of the 
circulation, will often be found to benefit the 
mental symptoms greatly. 

{b) Partimlar . — The neuroses with vascular 
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syniptoms are often benefited by the use ot 
nitro-glycerine or cafFein, and phenazormm in 
16-grain doses may grei bly felieve the paroxysms. 
In the neuroses with signs of organic change, 
**faradism to the affected muscles and limbs and 
iodides are jiidicated. Simple dementia requires 
treatment on gen^aral principles only. Where 
complicated with a gross lesion, the iodides, 
either alone or along with bromides where 
neces^sary, are again the most serviceable drugs. 
In the cases of the delirium of collapse from 
shock or traumatism, strychnine should be begun 
early, and its administration should be pressed. 
In cases following acute illness, digitalis and 
strophanthus aref very valuable, and may be 
given along with diffusible stimulants. On the 
improvement of the circulatory system often 
depends the issue of these cases. In the toxic 
class of case there is almost no absorption from 
the intestinal canal, so that hypodermic injection 
should b6 employed. Stimulants such as ether 
and strychnine seem to relieve the symptoms 
most. Paraldehyde is cthe best hypnotic, and 
in doses of I J to 3 drachms gives sleep quickly 
and without bad after-effects. Where the ttiste 
is objected to. ifr^may be given by the rectum. 
It is particularly useful in cases with weak 
heart* or where there is cardiac dyspnoea. 
Bromides in 30 -grain doses may produce sleep 
in the milder cases. Chloral is very unequal 
in its results, and it may produce bad after- 
effects. Opium is of great service in a limited 
class of cases. In mild melancholia with rest- 
less agitation by day it often has an excellent 
sedative and hypnotic action, and it may con- 
tinue to do so for long periods before increase 
of the dose is necessary. In many cases, 
however, it deranges the digestion or causes 
ail aggravation of the symptoms. Sulphonal is 
the best of the motor sedatives, and in 15-grain 
doses, repeated three times daily, may control 
all the motor excitement and may also give 
satisfactory sleep. It generally iVcts well in 
recurrent mapia, and its use may enable many 
of these noisy and troublesome cases to be 
treated at home. Trional is not so uniform in 
its results, but may be given where the sulphonal 
fails to aot. Hyoscirie may be tried in some 
excited states, but requires to be given with 
great caution. Hyoscyamus ip conjunction 
with bromides often acts well in cases with 
local bladder or prostatic symptoms. All 
patients require careful'^ and constant attention, 
and each fresh cymptom should be studied and 
provided for. 

Senility. — See Senile Insanity. See also 
Auditory Nkiu^k and Labyrinth {Senile Nerve- 
Deaf mss) ; Ear, oMiddle, Chronic Non-Sup- 
PURA FIVE Disease {Deaf ness from Deficient Blood 
Supply^ Diagnosis ) ; Fragilitas Ossium {Causes) ; 
Gangrene ( Varieties, Senile) ; Insanity, Nature 
AND Symptoms {Etiological Yarietfies ) ; Lungs, 


Emphysema of ^ {Atrophk Form)] Sterility 
{Etiology). 

Senna See also Pharmacology ; Pre- 
scribing ; Liquorice ; etc. — There are two forms 
of senna in the Pharmacopoeia, Alexandrian 
{S. AlexandrinU) and East Indian {S\ Indica). 
The former consists of the dried leaflets of 
Cassia ' acutifolia, and the latter of those of 
Cassia angustifolia, and both belong to the 
Natural Order of Leguminosse. Both 

vqxieties contain a glucoside, cathartic acid 
(Ci 8 oHi 92 Ng 2 ^ 02 ), chrysophanic acid, catharto- 
inaniiite (a sugar), and sennacrol and seiinapicrin 
(plucosides). There are seven official prepara- 
tions of East Indian or Tinnevelly senna : there 
is (1) Jie Confectio SenncB (containing also 
figs, tamarind, cassia pulp, prunes, liquorice, 
coriander fruit, and sugar), of which the dose 
is 60 to 1 20 grains ; (2) Infusum Sennas (dose, 
J to 1 fl. oz., or 2 fl. oz. as a single draught) ; 
(3) Liquor Sennoi Concentratus (dose, J to 1 fl. 
dr.) ; (4) Mistura Senna? Composita, or Black 
Draught (containing also magnesium sulphate, 
extract qf liquorice, etc.), of which the dose is 

1 to 2 fi. oz. ; (5) Pulvis Glycyi'rhiz^ Composit\LS 
(dose, 60 to 120 grains) ; (6) Syrupus Sennm 
(dose, J to 2 fl. dr.) ; and (7) Tinctura Sennoe 
Composita (containing also raisins, caraway, and 
coriander), of which the dose is J to 1 fl. dr., or 

2 to 4 fl. dr. for a single administration. Senna 
is a commonly employed and safe purgative, 
especially useful in the constipation of children, 
but frequently taken also by adults, more 
especially, perhaps, in the form of Tamar Indien 
lozenges. Senna may be given in association 
with a mercurial purgative, the latter being 
administered at night and the senna on the 
following morning. 

Sensa,tion. See also Physiology, Neuro- 
muscular Mechanism {Comnvon Sensibility, 
Sense of Taste, Smell, Colour, Sensation, etc.). — 
Conduction of sensory impulSWS. Dr. Henry 
Head’s researches on sensation have shown that 
the mechanism of the^ransmissioii of afferent 
imjiulses is more complex Jhan has hitherto been 
supposed. His deductions concerning it follow 
on a long series of observations on the effects of 
disease of the central and peripheral nervous 
system, on referred pain in visceral disease, on 
the results of nerve injuries, and on the pheno- 
mena produced In his own person by division 
and subsequent suture of a peripheral nerve. 

Sensory Peripheral Mechanism. — Dr. Head 
recognises three sets of sensory impulses ; — (1) 
Deep sensibility — sensations of muscular and 
articular movement, and sensations of deep 
pressure, the latter culminating in pain when 
the pressure is severe. (2) Protopathic sensi- 
bility — the sensation of painful cutaneous 
stimuli, and of extremes of temperature below 
20® C. and above 50“ C. Protopathic impulses 
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have also the quite definite, although negative, 
characteristic, of vague localisation — however 
Tstearly felt, they cannot be precisely treated. 
(3) *Epicritic sensibility — tactile sense in its 
restricted meaning, i,e. the power of appreciating 
gentle touches, of localising stimuli, of dis- 
crimiftating adjacent compass ipoints, and of 
distinguishing between minor variations in 
warmth and coolness between 20° anc? 50° C. 
These three sets of impulses travel by different 
paths. 

The impulses concerned in deep sensibility are 
conveyed in the muscular nerves ; when all tlie 
cutaneous nerves of a region are divided, the 
pressure of blunt objects can be recognised, but 
not distinguished from the prick of a shalPp 
point; forcible pressure causes a sensation of 
bruising, and the position of the limb can be 
appreciated. Protopathic sensibility is conVeyed 
in many or all of the afferent nerves, both 
somatic and visceral ; the viscera are probably 
endowed with the form of sensibility which 
forms a part of the great reflex system of the 
body. All the protopathic fibres from any^area 
converge to the corresponding posterior root, 
which is therefore a unit of protqpathic supply. 
Epicritic sensibility, the most highly developed 
form, is restricted to the skin, and endows it 
with a special tactile sense. All the epicritic 
fibres of any area converge to the corresponding 
branch of a peripheral cutaneous nerve, which 
is therefore the unit of epicritic supply. 

The relations of these forms of sensibility is 
best sfiown by considering the phenomena which 
follow division of a peripheral nerve. There 
is a large area of diminished sensibility, and 
within the confines of this a smaller region in 
which sensibility is completely absent. The* 
partial anaBsthesia is due to the abolition 
of epicritic, and the retention of protopathic 
sensibility ; the complete anaesthesia is due to 
the abolition of both. The area of abolished 
epicritic sensibility has a well-defined margin, 
and coincides '^Avith the distribution of the 
cutaneous nerve injured ; there is no overlap of 
fibres from adjoining nc-fves, hence the phrase 
— a peripheral nerve is the uflit of epicijtic 
supply. The zojie ot protopathic anaesthesia 
has an ill-defined outline, and does not corre- 
spond with the anatomical distribution of any 
nerve ; the difference in the distribution of the 
two forms of loss of sensibility from the same 
lesion sho\^s that there is much overlapping of 
neighbouring protopathic fibres. If, however, 
a nerve root, instead of a^peripheral trunk, is 
divided, the areas of epicritic and protopathic 
ansesthesia coincide with one another, and 
with the distribution of the root in question, 
which is therefore the unit of protopathic 
supply. •* 

Over the area of partial anaesthesia (which, as 
stated, has lost its epicritic, but retained its proto- 
pathic sensibility) we find (a) negatively that (1) 


light touches are not felt, (2) adjacent points are 
not discriminated, (3) temperatures between 20° 
and 50° C. are not distinguished as cool or warm ; 
{b) positively we find (1) that a prick causes 
pain, but indefinitely localised, widely diffused, ^ 
and of a peculiar burning tingling character, 
(2) all temperatures below 20i and above 50° C. 
are described simply as cold or hot, * Over the 
area of --complete anaesthesia neither thermal, 
painful, nor tactile impulses are felt ; deep 
sensility, however, remains. After suture of a 
divided peripheral nerve the protopathic fibres 
are the first to regain conductivity, i.e. the 
analgesic area disappears. The epicritic fibres 
are very much longer — montl?s, or even years — 
in recovering their function. The hyperalgesia 
which so often succeeds nerve injuries follows 
the course of the protopathic . fibres ; on 
account of the overlap it greatly exceeds the 
area of epicritic loss. Nutritional changes run 
parallel in extent and duration to the ^abolition 
of epicritic sensibility. 

Sensory Spinal Mechaqiism, — In the cord the 
above threefold .grouping of sensory impulses 
ceases to exist ; the groups are dissociated, and 
the impulses redistributed. We have no longer 
to do with deep, protopathic, *and epicritic 
sensibility, but with a group of sensations of 
pain, a group of sensations of temperature, a 
group of sensations of touch, and a group of 
sensations of passive position and movement and 
discrimination of adjacent points. Sensations 
of pain, heat, and cold pass up the side of the 
cord opposite to their point of entry ; they are 
closely, but not inextricably associated. Touch 
and pressure sensations, and the power of naming 
spots touched (“spot naming’’), are also crossed. 
The sensations of passive position and move- 
ment and discrimination of adjacent points 
pass, uncrossed, up the side of the cord at 
which they enter. The detailed proof of these 
statements rests on Dr. Head’s observations,’ 
particularly"^ on cases of Brown - St^uard’s 
paralysis, and in general depen(^s on the fact 
that if a cord lesion abolishes pain, it abolishes 
it entirely — we never have cutaneous analgesia 
with retention of pain on deep pressure. 
Similarly, when from a cord lesion .sensibility 
to light touch is destroyed, so also is the 
sensibility to deep touch ; and when the power 
of appreciating warmth and coolness goes, so 
does that of* recognising extremes of tempera- 
ture. Further, the lo?^ of sense of position 
goes hand in hand with the Iqss of power to 
discriminate between adjacent points. It 
follows, therefore, that in (t)rd lesions we get 
an entirely different grouping of sensory 
disturbances from that which occurs in peri- 
pheral lesions.* Head has li,|ppily termed the 
peripheral distribution the “primary level,” 
and the cord distributien the “ secondary 
level ” ; there is reason to suppose that in the 
brain a further recombination constituting a 
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** tertiary level ” occurs. It will be noted that 
the impulses which recombine — thermal, paiiv 
fill, and tactile —cross to the opposite hide of 
the cord, the first two rapidly, the third more 
^slowly ; position and tactile discrimination are 
not recombined, and do ’not cross in the cord, 
but patis up in the long extrinsic fibres of the 
posterior columns of the same side. Some or 

r 

AFFERENT* 


I all ultimately cross at the level of the nucleus 
gracilis and nucleus cuneatus, but it may be 
that those which subserve equilibration, arid: 
lo not cross the threshold of consciousness, enter 
the same side of the cerebellum without ev.er 
undergoing decussation. 

This conception of the sensory m'echanism 
I may be schematically indicated thus : — 

IMPULSES IN 


Peripheral Nerves. 


Muscular and Ar- 
ticular Nerves. 





PRESSURE. 
DEEP PAIN, 
POSITION. 


fp 


Afferent Branches 
of a Posterior I 
Root (unit of j 
siippiy)- i 


Ifx, 


HEAT AND COLD. 
SUPERFICIAL PAIN. 


Peripheral Cuta- | 
ncous Nerve j 
(unit of sup- 

ply)- 






LIGHT TOUCH, 

CUTANEOUS LOCALISA TTON. 

WARMTH AND COOLNESS. 

DiSCkiMlNATION OF 
POINTS. 


Senses. Sue Amblyopia {Toxic, Colour 
Berne)] Insanity, Nature and Symptoms (Newse;- 
Perception)] Nose, Examination of (Senses of 
Smell and> Ihste) ; Physiology, Neuro-Muscular 
Mechanism {2'he Senses). * 

Sensibility. See Spinal Cord, Medical 
{Ge^ieral Sj/mptornatology, Sensory Symptoms). 
See also Alcoholic Insanity {Cltnical Types, 
Perversioi% of Commo7i Sensibility ) ; Physiology, 
Neuro-Muscular Mechanism '{Senses. Common 
Seiisibility) ; Sensation ; Visceral Pain. 

Sensitiser. — In the nomenclature of im- 
munity the term sensit^er was given by Bordet 
to Ehrlich’s intermediary body. 

SensoriunfKi — The part of the brain ex- 
clusively concerned with sensation. 

Sensory. — Relating to , sensation ; op- 
posed to mofor ;*thus a sensory nerve is one 
which conveys sensations from the skin and 
organs of special sense to the centre (brain and 
cord). 
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Opposite side 
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Separate System. See Sewage and 
Drainage. 


Separator. — An instrument for separ- 
ating teeth too closely set together, or for 
detaching the periosteum. ^ 

Sepsis. — The pqjsoning of the system by 
infection with the products of putrefaction or 
of *t)ther pathogenic organisms. See Labour, 
POST-PARTUM Hacmorrhage (Sequelce, Sepsis); 
Labour, Operations {Induction of Premature 
Labour, Dangers) ; Puerperium, Pathoixigy 
{Ptierperal Infection) ; Pyemia ; Septicaemia. 

Septan.— Returning every seven 4ays, 
e.g. septan fever. 

Septic Tank . — An impermeable air- 
tight tank used in the anaerobic process of 
disposal of sewage. See Sewage and Drainage 
{Sewage Disposal, Methods). 

Septicaemia. 

Definition 129 

SAPR-ffiMiA, Septicaemia, and PyaEMia . 129 



SEPTICAEMIA 


129 


Clinical Features 


, 129 

Pathology 

• 

, 130 

Diagnosis 


. 130 

Treatment 

. 

. 130 


^See also Aseptic Treatment of Wounds; 
Br’onchi^ Bronchiectasis {Clinical Phenomena^ 
Causes of Death ) ; Colon, Diseases of {Acute 
Colitis^ Associated Septic States)', HiP^- Joint, 
Diseases of the {Pyogenic Disease^ ; Insanity, 
Etiology of {Microhic Toxic Agencies ) ; In- 
sanity, Nature and Symptoms {Etiological 
Varieties^ Toxcemic Disorders ) ; Leucocytosis ; 
Malaria {Diagnosis from Septic ’ P^'ocesses) ; 
Micro-Organisms; Nerves, Multiple Peri- 
pheral Neuritis {Etiology)', Plague {Type^-, 
Pneumonia, Bacteriology of {Conclnsion^^, 
Puerperium, Pathology {Infection^ Septicaemia, 
Pyaemia, etc.); Purpura {Etiology)', Sclerema 
Neonatorum {Etiology ) ; Suppuration ; Tu- 
mours, Inoperable {General Management, Septi- 
caemia ) ; Wounds {Modes of Repair). 

Syn. — S eptic Infection. 

The terms sapra3mia, septicaemia, and pyi)5mia 
ace in comrnon use for designating ’different 
forms of septic infection. In ^saproemia the 
symptoms are produced by the absorption of 
soluble toxic substances from the site of a 
wound ; the causal bacteria do not themselves 
pass into the circulation. In septicaemia the 
micro-organisms pass into the circulation, and 
the resulting clinical condition is due partly 
to the*action of toxines produced at the original 
site of invasion, and partly to the action of the 
micro - organisms in the blood-stream. The 
micro-organisms do not pass from the blood- 
stream into the tissues. In pymmia the micro-^ 
organisms not only circulate in the blood, but 
are deposited from the blood in different organs 
and tissues. It should at the outset be men- 
tioned that the distinction between these differ- 
ent conditions is a practical one, founded largely 
on clinical exp^^ence, and also to some extent 
on experimental investigations. There is no.* 
very sharp dividing line,, between the different 
conditions, the differences being .mainly those 
of degree. The^ etiology of saprajmia, sej^ti- 
cfemia, and pyeemia is similar. 

The bacteria commonly associated with this 
morbid state are streptococcus pyogenes, staphy- 
lococcus pyogenes aureus, albus, and citreus. 
These frequently exist in comijination. Many 
records ha’^e also been published describing 
cases due to unusual bacteria, e.g. pneumo- 
coccus, and bacillus sept^icus putrid us, and 
other forms. Much experimental investigation 
has been directed to a ^udy of the toxic sub- 
stances which give rise to septicaemia and 
pyaemia, but^^ notwithstanding thi^ it must be 
admitted that we are not yet in a position to 
state decisively why one case becomes pyeemic 
while another is septicmmic. The secret of 
VOL. IX 


this is probably to be found in variations in 
the individual reaction ; no two people react 
precisely alike to the same toxic agent. 

Clinical Features. — These ai*e best described 
by reference to the symptoms observed in a# 
case of saprsernia. A few hours after a person 
receives a bruise or cut, e.g. a j5ost-morteni 
wound, constitutional symptoms set nn ; there 
is a geij^ral sense of discomfort, chilliness, with 
, disinclination for physical or mental work. The 
temperature becomes slightly raised, the appetite 
is deranged, the tongue furred, with constipation 
and headache. The urine may be diminished 
in amount ; the skin is dry, or, more rarely, 
may be slightly clammy. Tljese symptoms as 
a rule readily disappear, provided immediate 
attention is paid to the wound and careful 
regulation of the general health for a few days. 
The wound should be thoroughly cleansed with 
a warm antiseptic lotion and thereafter suitably 
dressed. The bowels should be opened by a 
saline draught, and the function of the kidneys 
and skin stimulated bj- the free ingestion of 
bland diluent drinks and the use of a warm 
bath. For a few* days the diet should be of a 
light and nourishing nature. IJnder this regime, 
as a rule, the symptoms speedily subside, unless 
the patient’s general resisting power was low at 
the time of the injury, in which event the case 
may become one of typical septicaemia or pya3mia. 
The general constitutional symptoms of septi- 
caemia are the same as those already mentioned, 
and it will suffice to refer briefly to some special 
features of septicaemia. The site of invasion is 
the first point of importance. While in a case 
of septicaemia following an open wound, as in 
the above, the site of invasion is clear, not 
uncommonly no source of infection can be 
determined. In these circumstances the source 
of infection is to be sought for in one or other 
of the free mucous surfaces of the body, and 
more especially the gastro-intestinal tract and* 
utero- vaginal mucous membrane. 

The Rapidity of Onset of Symptoms. — In 
sapreemia the symptoms develop ^ore quickly 
and reach their acme sooner than in septicaemia. 
Whereas in the former the temperature would 
speedily rise to IQS'" or 104* F., in the latter 
the temperature and other changes are less 
severe in ^he early stages. 

Duration of the Symptoms . — If the symptoms 
described persist notwithstanding the adoption 
of the appropriate measures already referred to, 
the case may be regarded as one^ of septicaemia 
or pytemia. 

Pyaemia has in addition ceri^aiii characteristic 
features. The temperature chart is distinctive. 
It shows the swinging temperature of a general 
septic infection,, but superadded to this there 
are at irregular intervals sud&en exacerbations 
of temperature accompanied by rigors and heavy 
sweating. In both septicaemia and pyaemia 
there may b^ gradually advancing emaciation 
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with other syrnpitoms, e,g. anaemia, jaiiiidicc, 
sweet-smelling breath, sleeplessness, delirium, 
and other symptoms arising from the 'seventy 
of the general septic infection. 

^ Pathoix>gy. — The pathological appearances 
are similar in the two cohditions, but in pyyemia 
a special characteristic is the presence of second- 
ary foci of suppuration or septic infarctions in 
different organs and tissues. The ^kidne^s, 
lungs, and brain are the most frequent sites #1 
of thJ^se septic infarctions, as these organs nave 
end-arteries ; while the liver, lungs, and kidneys 
are the most frequent sites of secondary ab- 
scesses. Marked cloudy swelling of the liver, 
kidneys, and hojirt muscle is present both in 
septicfemia and pyiemia ; tne various serous 
membranes, the pleura, peritoneum, or joints 
may be in a state of acute inflammation ; the 
blood itself is usually fluid and markedly dark 
in colour. There are also changes in the bone 
marrow, but the exact nature of these changes 
has not been so fully determined in the human 
subject as in lower aniiyals. These changes are 
doubtless of the first importance. 

Diagnosis. — The diagnosis of septiciemia is 
usually easy, but it is more difficult to de- 
termine the ?ixact soured of infection in every 
case. • We must realise that the source of infec- 
tion may be any one of the free surfaces of the 
body, aud each must in turn be the subject 
of investigation. In wopien special attention 
should bo paid to the utero-vaginal mucous 
membrane, and we must remember that a very 
small broach of surface |nay suffice to allow of 
septic intoxication. Further, a hint of the 
possible source of infection may be obtained 
from a careful inquiry into the clinical history, 
which may reveal the fact that the patient had 
suftered from a trifling leucorrhma, indigestion, 
or Juemorrhoids for some time previously. 

The differential diagTwsis has to be made 
’from (1) various acute infective fevers, especi- 
ally typhoid. The all-important tefet here is the 
Widal reaction. 

(2) Ttibercidosis may simulate septicjemia, 
but .a careful examination of the chest, and of 
the temperature chart and the clinical history, 
will usually suffice to clear up this point. 
Great assistance may be obtained from a histo- 
logical examination of the blck)d. Mn tuber- 
culosis leucopoenia is present, whereas in septi- 
cemia leucocytosis is the rule. • {See article 
“ Leucocytosis,” vol. |V.) In every doubtful 
case of this kjnd no investigation is complete 
without a careful examination of the blood, 
which must include its examination by means of 
stiiined films. 

(3) The blood investigation will be the means 
of making in addition a diffeirential diagnosis 
from malaria, wiiose symptoms may present 
many features in common with septicemia. 

(4) Acute rheumatism and ac^ite and suhaciUe 
rhetimatoid arthr itis may in certain pases simulate 


a gene;ral septicemia. The differential diagnosis 
is here not vdry important, as some distin- 
guished authorities hold that acute rheumat^ 
ism is merely an attenuated pyemia due to the 
action of streptococcus pyogenes. 

(5) Septic or ulcerative endocarditis is to, be 
regarded as a iorm of pyemia, with 'the most 
prominent site of incidence — the involvement of 
heart muscle. 

(6) There are certain rarer affections^ such as 
actinomycosis, abscess of the liver, and the like, 
which occasionally mky present difficulties in 
tlie way of diagnosis. 

Treatment. — The first essential is the surgical 
cleansing of any known primary focus. If the 
gCpsis is ascertained to be due to the streptococcus 
the ai'tistreptococcic serum may be employed, 
as cases have been recorded where benefit 
followed its use. In cases of mixed infection 
this serum has been found of little or no value. 
The medical treatment of the symptoms must 
be carried out on general medical principles. 
The strength of the patient must be main- 
tained by suitable diet, i,e, one with ample 
albumin and carbohydrate supplied in an easily 
digestible form. Stimulants may require to be 
given freely. The temperature must be con- 
trolled by antipyretics, preferably by large 
doses of quinine, and salicylate of soda in com- 
bination with plienacetin. Hydrotherapeutic 
measures are also of the greatest service. Mere 
sponging of the limbs with tepid water and 
ammonia or vinegar are useful in reducing the 
febrile state and conducing to the patient’s 
general comfort. Convalescence is usually pro- 
tracted, and it may be many months before the 
patient is finally restored to good health. A 
i,degree of amemia may persist for a long time 
subsequently unless the case be suitably treated 
with blood tonics in the earliest stages of 
convalescence. 

Septicsemic Piagfue. See Plague 

{Types), 

SoptiCO-. — In compound words septico- 
(Gr. KTYiTTU), I make rotten) means belonging to 
pu|rridity or to septic infgction ; e,g, septicogenic 
(producing putrefaction), sepKcophlebitis (phle- 
bitis due to sepsis), and septicopycemia (septi- 
caemia with pyaemia). See Puerperium, Path- 
ology {Puerperal Infectio 7 i), 

Soptipara* — A woman who^ is posing 
through her seventh confinement, or who has 
been pregnant sev<^ times. 

SoptUfVla A partition; e.g, the septum 
auricidarum of the hbart, the septum luddwm 
of the brain, the septum nasi,, the recto-vaginal 
septum^ etc. See Labour, Injuries to the 
Generative Organs {Laceration of the Vagina) ; 
Nose, Diseases op Nasal Orifices and 
Septum {Affections of the JVasal Septum), 
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SOptUpletS. — The birth of seven infants 
at one time as the result of a single gestation ; 

cases recorded in the human subject must 
be regarded as doubtful. 

' .S^ p U 1 1 U r e . See Burial Places ; 

Cremation. 

SeqUOlSU — A morbid state arising as a 
consequence of a preceding disease or malady, 
and following upon it; e.g, nephritis may be 
a sequela of scarlet fever. It is sometimes 
difficult to distinguish between sequelae, 
complications, and relapses. 

Sequestrum. — A piece of dead bone, 
lying partly or completely detached and usualfy 
in a cavity ; the formation of such a piece of 
bone is called sequestration^ and the removal of 
it is called sequestrectomy or sequestrotomyf See 
Bonk, Diseases op' {Acute Suppurative Osteo- 
myelitis and Periostitis, Pathological Anatomy). 

Seria.wa.n. See Sprue {Synonyms). 

* SericepS. — An arrangement compos<jd of 
loops of ribbon which used to be attached to 
the fcetal head in order to expedite delivery 
of the child €n labour ; its place is now taken 
by the forceps. See Labour, Operations 
{Forceps), 

Soro-. — In compound words sero- (Lat. 
serum) means relating to serum, or serous ; e.g. 
serocolitis (inflammation of the serous or 
peritoneal covering of the colon), serofibrinous 
(made up of serum and fibrin), seromucous 
(composed of serum and mucus), serosanguineous 
(consisting of blood and serum), etc. 

Serothera.py. — The treatment of dis- 
ease by means of sera, i,e. preparations of the 
blood of specially prepared animals or of 
immunised persons. 

Serpentarise Rhizoma. — Serpen- 
tary or Virginia Snakeroot, the dried rhizome of 
Aristolochia serpentaria (or Aristolochia reticu- 
lata), contains a bitter ’principle (aristolochin), 
an alkaloid (aristolochine), a volatile oil,, and 
resin ; it acts, l^te calumba, as a bitter tonic 
and stomachic ; and there are three official 
preparations — the Infusum Serpentarice (dose, 
^ to 1 fl. oz.), the Liquor Serpentarioe Concen- 
tratus (dose, ^ to 2 fl. dr.), and the Tinctura 
Serpentaric^ (dose, ^ to 1 fit dr.). See also 
Aristolochia. 

Serpig’inOUS. — Creeping (Lat. serpere, 
to creep) ; e.g. certain skin eruptions and ulcers 
are so called because they tend to advance in 
one direction and to heal or recede in the 
opposite. 

8erra,tOd. — Saw-like, with teeth like 
those of a saw, e.g. a serrated suture such as 
exists between some of the cranial bones. 


Serra.tus. — The name- given to certain 
toothed muscles, e.g. the serratus magnus, an 
important muscle 6f the back. See Nerves, 
Peripheral {Injuries, Nerve to the Serratus 
Magnus ) ; Shoulder, Diseases and Injuries of'' 
{Paralytic Deformities,* Paralysis of ^he Serratus 
Magnus). 

SeriTG-fine. — A pair of fine metal forceps, 
used to compress divided vessels, and acting by 
means of a spiral spring. • 

Serre-noeud. — An instrument used for 
compressing (by ligature) the pedicle of some 
body {e.g. a tumour) preliminary to its removal. 

Serum. See Blood {Plasma and Serum ) ; 
Physiology, Blood and Lymph {Coagulation ) ; 
Pigments of the Body and Excreta {Serum). 

Serum-Rea.Ction. See Immunity, Re- 
cent Views {Pfeiffer Phenomenon) ; • Typhoid 
Fever {Diagnosis, WidaVs Reaction). 

Serum-Thera|5y. See Therapeutics, 
Serum Therapy ; ANTHRAx(7Vea^me7^^) ; Heart, 
Myocardium and Endocardium {Malignant En- 
docarditis, WidaVs Test ) ; fMM¥NiTY {Serum 
Therapeutics ) ; Kidney, Surgical Affections 
{Renal Tuberculosis, Serum Therapy) ; Puerper- 
lUM, Pathology {Puerperal Infection, Treatment 
by Antistreptococcic Serum) ; Snake Bites {Ser^lm 
Therapy) \ Stomatitis*, Gangrenous {Treatment 
by Antistreptococcic Serum ) ; Suppuration {Treat- 
ment) ; Tumours, Inoperable {Treatment, Serum 
Therapy ) ; Typhoid ^ever {Pathology, Serum 
Diagnosis). 

Service Reservoir. — A water reservoir 
for the supply of a part of a town, or in case 
of an emergency ; it only contains enough water 
to last for a few days, and so differs from the 
large storage reservoir ; it is of special use in 
a hilly towy, and there may then be several 
of them. 

Sesame Oil. — The Olmim Sesami is 
obtained from the seeds of Sesamum indicum, 
and is used in place of olive oil in the pharmacy 
of Eastern countries ; it is officinal in the Indian 
Addendum to the British Pharmacopoeia ] Teel 
oil or Benne oil. 

Sesamoid. — Resembling in shape a 
sesame seed, e.g. the s<!samoid bodies or bones 
developed in tendons such as those of the 
thumb. 

Sesqui-. — in compound words sesqui- 
(Lat. semis, half, que, and) means one and a 
half ; thus a sesquisalt is one containing one and 
a half times a5 many parts t)f the element as 
does the protosalt of that element. 

Soton. — A thread passed through a fold 
of skin to produce a continuous local irritation 
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or maintain an opening for discharges. Stc 
Issue. 

« 

Seven-Day Disease. — Tetanus neo- 
natorum. iSee New-boen Infant, Diseases of. 

. Seven/- Day Fever. See Typhoid 
Fever (Synon^/ms), 

Seventh Nerve. See Facial Nerve 

and Cross Eeferences. 
c 

Sevum Prasparatum.--Thc fat of 

tbe abdomen of the sheep, or suet ; it contains 
olein, pahnitin, and stearin ; and it is used in 
pharmacy in malting ointments. 

Sewagfe and Drainage. 
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See also A^r, Examination of {Sewer Air ) ; 
COxNDeh’s Process ; Tonsils, Diseases of {Acute 
Tonsillitis^ Causes) ; Toxicology {Gaseoiis 
Toisons^ Sulphuretted Hydrogen^ Sewer Gas ) ; 
Typhoid Fever {Etiology}. 

In dealing with the (piestion of house drainage, 
sewerage, and the dispos£\l of sewage and house 
refuse, it must be understood that the conditions 
laid down are applicable both to town and 
country districts unless when special distinction 
is made in the case of the latter. 

The following are the essential conditions 
applicable to all drainage systems : — 

1. Immediate and thorough removal. 

• 2. Free ventilation of drains and sewers. 

3. Perfect disconnection. ♦ 

In judging of the ctliciency, therefore, of any 
sanitary appliance or drain their self-cleansing 
capapity is an all-important consideration, and 
no system can be considered satisfactory which 
does not, in all its details, comply with this 
condition. Of course, as regards the drains 
themselves, it is hardly possible thaf flushing 
can be carried to such an extent as to insure 
perfect cleanliness ; and, in order to guard 
against nuisance, the j^cond essential, ventila- 
tion, must be pomplied with, the inlets being 
so placed as to allow a current of air to pass 
along the whole coi^rse of the drains towards the 
outlet ventilators, which should be carried up 
the houses, with as fe^v bends as possible, and 
terminate at pointy as far removes.! as practicable 
from windows and chimneys. Still, notwith- 
standing these precautions, there is always a 
risk that the resistance offered by house traps 
will be overcome, owing to air pressure in the 


drains^ the result of a sudden* inrush of sewage 
or the accidental stopping of the ventilation 
openings ; and to guard against this the thii^ 
essential becomes necessary, namely, that no 
house wastes shall communicate direct with a 
drain, but discharge on to an outside trap, the 
main drain itself being disconnected from. the 
sewer or cesspool, as the case may be, by a free 
opening? on the house side of which is the 
terminal trap of the system. An exception to 
this rule of disconnecting house wastes has to 
be made, however, in t!he case of soil-pipes and 
slop sink -wastes, which, for obvious reasons, 
must be directly connected with the drain ; but 
as it is, or should be, the invariable practice to 
C-‘trry up these wastes as ventilators, there is 
little ''isk of the house traps being forced, as 
the air pressure will relieve itself at the point 
of leafet resistance. 

In most houses the soil - pipe ventilator 
answers the purpose of the drain ventilator ; 
but if it should happen that the soil-pipe con- 
nection is not at or near the top end of the 
drain, or if there are any long tributary drains 
witl/ which soil-pipes are not connected, it is 
necessary to provide special ventilating shafts. 
In such cases, as the ventilating pipe will spring 
from the dumb end of a drain, if iron is the 
material used, what is known as a rust trap must 
be placed at the bend of the ventilators, other- 
wise the scaling which invariably takes place 
wu1l cause rust to collect at this point and 
ultimately entirely close up the pipe. lead 
pipes are used as ventilators this precaution is 
unnecessary. 

There are two systems of sewage and excre- 
ment removal in operation — the water-carriage 
system and the conservancy system. In the 
former case solid faecal matter is discharged 
into the drains from water-closets in, or in 
connection with houses, while in the latter slop 
water only enters the drains, provision being 
made for excrement disposal by privies, pails, 
or earth closets, the last-men tio»ied being only 
^practicable in the case of villages or individual 
houses. There can no question that the 
water-carriage' system is Jbhe right one, and it 
is now gradually replacing the objectionable 
conservancy system in most towns. 

The term separate system is applied to a water- 
carriage system in which separate channels are 
provided for the rainfall; and, from a sewage 
disposal point <sf view, it is important ^that 
every town should adopt this system as far as 
possible, and so keep the volume of sewage to 
be treated within reasonable limits. 

Drains . — It is not an uncommon practice to 
use six-inch pipes for Siouse drains ; but this is 
a mistake, as, even in the case of very large 
establishments, four - inch drains are amply 
sufficient, and by increasing the diameter 
beyond that w^hich is necessary, the rate of 
flow of the sewage is lessened, and the self- 
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cleansing capacity is correspondingly diminished. 

though the use of iron pipes with caulked 
lead "joints is now becoming more common, the 
usual practice is to use glazed socketed stone- 
ware pipes. These should be carefully selected ; 
the* sockets should be deep and perfectly round, 
-to allow of a good joint iDeing made, and there 
should be no defects in the glaze. • 

In laying drains the trench should be dug 
in sections, and have a uniform gradient in 
the case of four-inch pipe5 of not less than 1 in 
’ 40, care being taken not to remove more s3il 
at any point than is necessary, so that the pipes 
may rest on a firm bed. If the drain has to be 
laid in loose or made-up ground, it is necessaijr^ 
to lay a bed of cement concrete 6 ins. by 18 ins. 
for the pipes to rest upon. Where bends occur 
manholes should be constructed, the Qurve 
being formed in the floor of the manhole by 
half-channel pipes. 

All joints should be made of Portland cement, 
care being taken to prevent the cement from 
projecting into the pipe, and thus causing an 
obstruction to the flow of the sewage. 'The 
best way of ♦guarding against this is* to ram 
spun yarn, previously soaked in*fluid cement, 
into the sockel to a depth of about an inch, the 
joint being completed either with neat Portland 
cement, or a mixture of equal parts of cement 
and fine clean sand (see Fig. 1). In laying the 

pipes the soil should 

CCMe;nt 5^n yarn L removed under each 
X .socket, so as to allow 

I the bodies of the pipes 

p"""'"'''''"''* to rest firmly on the 

} bed of the trench, and 

f \ also facilitate manipu- 

^ lation in making the 

^ joints. Before filling 

in the trench the drain 
should be tested in sections by means of water, 
the lower end being sealed up by means of a drain- 
stopper, and a curved drain-pipe being tempor- 
arily fixed at the top end with its socket turned 
upward at right angles to the drain ; the water is 
then poured slowly into the drain iMitil it is filled 
up to the socket of thfe temporary pipe, and*if 
the water retains its level say for four hours 
the section may be passed as sound. In filling 
in the trench, the soil must be carefully packed 
on either side of the pipes in order to guard 
against the risk of displacement <ind consequent 
fractute of *any of the joints. It is well, if 
possible, not to carry a dra^n under a house ; 
but if this cannot be avoided the section under 
the house should be entirely surrounded by 
6 inches of cement concrete, or, better still, 
iron pipes with caulked lead joints should be 
used. 

Sewers are constructed of pipes or built of 
bricks, according to their size, and in the 
former case the same rules apply as in the case 
of drains. Manholes should be constructed at 




intervals of not less than 100 yards, and the 
convenient points for these are where tributary 
sewers join. It is essential also to place a 
manhole at every point where a sewer has to 
depart from its straight course. 

Traps . — Traps are essential both irf connection 
with drains and sanitary appliances, ‘but they 
have to, be used with discretion, as they all 
.have a tendency to obstruct the flow of sewage. 
The only point at which a trap should be 'fixed 
in the course of a drain is where it joins the 
sewer or cesspool, as the case may be, or as 
near that point as possible. Every inlet to a 
drain, however, except in the case of water- 
closets and slop closets, should be trapped ; for 
example, down spouts and yard drainage should 
discharge into gully traps, and all sink, lavatory, 
and bath wastes should be trapped within the 
house and discharge on to a gully trap outside. 
In the case of water-closets and slop closets, as 
already stated, it is neither practicable nor 
desirable to introduce any other trap than that 
which is connected wifh the appliance itself. 
Cellar traps are a frequent source of danger, 
first, because it is difficult tp secure proper 
disconnection, and, sec'ondly, because they fre- 
quently become unsealed from evaporation 
owing to infrequent use. It is desirable, there- 
fore, to abolish cellar drains entirely, as if they 
exist for the purpose of carrying away subsoil 
water the cellar itself should be abolished, 
while if the only purpose they serve is to facili- 
tate the washing of cellar floors that is not 
sufficient justification for their being provided. 

There are various forms of traps, but the only 
satisfactory ones are those which are designed 
on the principle of a syphon. The bell trap, the 
D trap, and the dip-stone or Mason’s trap are 
all objectionable, chiefly because they are not 
self-cleansing, and the only forms which need 



be considered are the gully trap and the syphon 
trap proper. 

A good form of gully trap is shown in the 
drawing (Fig. 2) ; it is used for the purpose of 
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yard drainage or for receiving the discharge 
from down spouts, and the wastes from sinks, 
lavatories, baths, and laundries. It will be 
noticed that the one represented is provided 
with a bucket, which facilitates the removal 
of any deposit whjch may take place ; but this, 
although a useful, is not an essential addition. 
Fig. 3 represents a syphon trap whicji is used 

for disconnect- ,j 
ing the terminal 
drain from the 
sewer or cess- 
pool. It will be 
noticed that on 
the house side 
of the trap an 
Fia. 3 . opening is pro- 

vided, and this 

should be connected with a surface grating 
by means of pipes, so as to act as an inlet 
for air to pass along the drain and up the 
ventilating shaft or shafts at the top end of 
* the system. A 

better arrange- 
ment, however, 
is to construct a 
manhole at this 
point (Fig. 4), 
with which all the 
tributary drains 
may be connected 
as shown, this be- 
ing the only man- 
hole in the system 
which should 
have an open 
cover to act as 
an inlet for ven- 
tilation, It is 
not always pos- 
* * ' sible to obtain a 

self-cleansing gradient, in which #.ase artificial 
hushing should bo resorted to by means of an 
automatic flAsh tank holding from 80 to 100 
gallpns, which should be adjusted to discharge, 

say, twice a day. 
The best tank for 
this purpose is 
Field's\'s€e Fig. 5), 
which discharges 
byi- sy phonic 
action even wuth 
a drop svipply. 

Ces^ools should 
be avoided where 
possible, but in 
^ Fig. 5. rural districts a 

SjBwer is not al- 
ways available with which to connect, and in such 
cases they may be the only alternative. They 
should be constructed in brickwork set in 
cement, and without overflows, §. chain pump 
being provided to allow of the sewage being 
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pumped on to land periodically. If suitable 
land is available, however, and the fall allo^g 
of it, the cesspool may be constructed on the 
principle oi the “ septic ” tank, to be presently 
described, the effluent being applied to land; 
Qr — as an alternative to land — a small biological 
filter may be constructed in the manner set 
forth la/;cr, the area necessary in the case of a 
household of from ten to fifteen persons being 
2 superficial yards, and the depth 5 to 6 feet. 

Water-Closets . — In constructing a water-closet 
ai^ocntion s^oold be paid to the following points : 
— (1) At least one wall of the closet should be 
an outside wall, in which there should be a 
window, and preferably the apartment should 
fee separated from the house by a short passage 
with cross ventilation. (2) The apparatus it- 
self i?hould be provided with an ample water 
flush, which should not come direct from the 
service pipe, but from a special cistern connected 
with the service pipe by means of a ball tap. 
(3) The soil-pipe should be placed outside the 
house, being connected with the drain below 
without the introduction of a trap, and carried 
up full bore to above the eaves of house as 
a ventilator. 'Between the closet and the soil- 
pipe there should be an efficient** trap, and to 
avoid the risk of its becoming unsealed by 
syphonage, an anti-syphonage pipe should be 
carried from the waste beyond the trap to join 
the soil-pipe ventilator above the highest 
junction — a precaution which is specially indi- 
cated if more than one closet discharges into 
the same soil-pipe. (4) The soil-pipe, which 
should not be more than 4 inches in diameter, 
may be constructed of drawn lead with proper 
, “ wiped ” joints, or if iron is used the pipe must 
be sufficiently strong to allow of the joints being 
i caulked with lead, as if putty is used sooner or 
[ later the joints will become defective. 

As regards the apparatus itself, several 
varieties are met with — good, bad, and indif- 
ferent. The valve and wash-down are good 
• types ; the pan and wash-out are bad types ; 
while the plug closet is not good enough to be 
classed in the, first category, nor bad enough to 
b^ included io the second. As space will not 
allow of a detailed description of each of these 
types of closet, only the valve and the wash- 
down vrill be considered, in detail. 

All things considered, perhaps the valve closet 
(Fig. 6) is to Jr)e preferred to the wash-down 
(Fig. 7), but if economy has to hb considered 
the latter has the advantage. There is a good 
deal of mechanisnF connected with the valve 
closet, and unless the workmanship is good 
throughout, sooner oi* later the apparatus will 
get out of order ; it is important, therefore, in 
purchasing such a closet to select the very best, 
which is usually the most expensive ; the 
simplest wash-down closet, therefore, if the 
design is good, is to be preferred to a cheap 
valve closet. 
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soil-pipe, as the case may be. In the case of 
wash-down closets not on the ground floor, lead 
outgoes are now frequently attached securely 
to the earthenware by various patent processes, 
and thus the closet can be properly connected 
with the soil-pipe by means of a jviped joint. 
Previously considerable difficulty wyis experi- 
enced in making this connection, but the above 
invention has entirely done away with that. 

The drawing (Fig. 8) represents a though 
closet^ which is frequently used for schools and 
factories. The flush in this case must be 
automatic, and the best tank for the purpose 
is Field's, which has already been described. 

Mention must also be nnlde of slop water- 
closets^ of which there are many varieties, the 
slop water being utilised as a flush by means 
of an automatic arrangement in the shape of 
a tipper. Of course, such closets can only be 
fixed out of doors, and as compared with privies 
they are cleanly appliances, but the*y cannot 
be compared with ordinary water-closets from 
that point of view, and it is doubtful whether 
their introduction should be encouraged. 

Lavatories^ Baths^ and Sinks . — The chief 
point to consider in connection wjth lavatories, 
baths, and sinks is the method of dealing with 
the waste. In all such cases the waste should 
be carried through the wall, to discharge on to 
a gully trap direct if on the ground floor, or 
into a rain-head communicating with a gully 
by means of a down pipe. Tt sometimes 
happens, however, that the latter plan is 
inexpedient, owing t<§ proximity to windows, 
in which case the waste should communicate 
direct with the down pipe, which should be 
carried upwards as a ventilator. No matter 
which method is adopted, however, it is essential 
to fix a syphon trap immediately under the 
outgo, as merely disconnecting the waste outside 
is not sufficient. It frequently happens that 

pipe carried through the wall to discharge 
into the open, a hinged flap being fixed 
at the end to prevent air from blowing 
through the pipe, whiqh in winter may 
freeze the water in the closet pan, etc. 

The wash-down clsset requires little cJif 
no description, But it may be pointed out 
that the chief features in a good appliance 
are a large water area, a good depth of 
seal, and an outgo which allows of an 
efficient union being made with the soil- 
pipe*. Wljen such a closet is fixed on the 
ground floor the outgo should pass down 
to the floor, the extreme**edge for about Kia. s. 

IJ in. being free from glaze, to allow of a 

cement joint being made with the drain, which more than one lavatory, or a lavatory and a 
should be carried upwards to the floor level in i bath, has to be connected to a common waste, 
an easy curve. The outgoes m the case of in which case 'each individu#,! waste should be 
some wash-down closets are encased in pottery, trapped, and, as the traps are likely to become 
but this arrangement is to be condemned, as unsealed from syphonage under such circum- 
it is impossible in the case of such an appliance stances, antisyphonage pipes should be carried 
to form a water-tight union with the drain or from the crdwn of each trap to join a main pipe, 



With the aid of the drawing and the ^ollow- 
jgg description the chief details of a valve closet 
wilUbe easily understood: — It consists of an 
earthenware enamelled basin in which water 
m retained by the valve, the flush being 
connqcte^ with an in-turned rim. By means 


Fra. 6. 

of a pull, the valve closing the 3-inch outlet of 
the basin is dex)ressed into the enamelled iron 
box, and the contents are thus discharged 
through the short conducting pipe into the 
sj^phon trap with which the closets is con- 
nected. A lead overflow pipe, with syphon trap, 
connects the basin with 
the valve box, which 
should be ventilated 
by a pipe carried up- 
wards through the wall 
to a convenient point 
where it may be cut 
short, the object being 
to guard against syphon- 
age of the overflow trap, and provide a vent 
for any foul air which may accumulate in 
the valve box in the event of imperfect flush- 
ing of the closet trap through carelessness. 
In case of accident a safe or tray should 
he provided under the closet, with a waste- 
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which is carried up outside the wall to join the 
ventilator of the main waste pipe abqve the 
highest connection. J^.ach *an arrangement as 
^^applied to two lavatory basins is shown in the 
drawing (Fig. 9). 

• Excremeni and Refuse. Disposal . — Both the 
privy midden and* pail systems must be con- 



demned as being most insanitary in all urban 
districts, as well as in populous parts of rural 
districts, and the only remedy ds the adoption 
of water carriage. In scattered rural districts, 
however, it may be necessary to recognise one 
or other of these systems, but in such cases the 
privies should be so constructed as to comply 
with every requirement set forth in the model 
Bye-laws of the Local Government Board. At 
the same time, however tvigidly tlie Bye-laws 
may be adhered to, nuisance must arise from 
the storage of filth on any premises even for 
short periods, and, if water carriage is im- 
practicable, undoubtedly the best alternative is 
the earth closet system, provided means can be 
devised to insure that an ample supply of dry 
riddled soil is always available. 

As regards dry refuse, movable receptacles 
with, at icjist, weekly removal is the only satis- 
factory method for towns, and in some cases bi- 
weekly or even daily removal is desirable. In 
country districts, however, fixed receptacles 
may be allojv^ed provided precautions are 
adopted to keep the contents dry, and it is 
well tin sucli cases, if privies are in use, to 
apply the riddled ashes to the privy contents. 
As regards the ultimate disposal of the refuse, 
waste land is usually available in rural , districts, 
or farmers are willing to remoye the privy 
midden contents free of charge provided the 
ashes used are riddled but the proper solu- 
tion of this difficulty is do burn the dry refuse 
in de8triictoi*s, *.a practice which, it is satis- 
factory to find, is becoming more and more 
general. * 

Sewage Disposal. —Before dealing with the 
methods of sewage disposal which are now 
generally adopted, ^it may be wfeli to indicate 
what must be accomplished by all methods if 
success is to be achieved, and it will probably 
suffice to set forth the essentials in the form of 
a table : — * 


* Essentials. 


First 

Stage. 


Second 

Stage. 


1. The removal of all large suspended- 

matters and inorganic solids, such 
as road detritus. 

2. The re moval or liquefaction of all solid 

oc-ganic matter in suspension. . 

3. The conversion of the inorganic 

matter present in solution into 
more stiible (non - putrefactive) 
substances = nitrification. 


Js^o matter what method of disposal is adopted, 
the sewage* must first undergo a process of 
screening and partial subsidence in order to 
h(dd back large floating matters and road 
(Kitritos. 

As i.gards the purification process proper, 
both in the disintegration of the organic con- 
stituents and the subsecpient conversion of the 
uiistable products into stable non-putrefactive 
substances, bacteria are the active agents. 
There is no such thing as the disposal of sewage 
by chemical methods ; all that chemicals can 
effeck. is the mechanical precipitation of the 
suspended solids (in large tanks), leaving the 
dissolved orgawiic matter to be dealt with by 
land or artificial filters as the case* may be. It 
is true, the final biological changes effected by 
land or filters are greatly facilitated by the 
removal of the solids by chemical precipitation, 
but the resulting sludge has co be disposed of, 
and this presents many difficulties. Now, how- 
ever, it has been established that tlic whole 
process of purification (unless in the case, pos- 
sibly, of very exceptional sewages) can be 
effected by bacteria, and thus the difficult 
question of sludge disposal has been overcome. 

• Having regard, then, to what has to be 
accomplished, the following table sets forth the 
different methods which may be employed : — 


Methods. 


After subsidence of detritus : — 

Cameron’s septic tank. 
Scott-Moncrieff’s upward-flow culti- 
vation tatik. 


First 

Stage. 


Second 

Stage. 


-1 ouu; 

' Is. Large grain filters ( (a) Filters. 
V used as ( /f) Contact' 

( ^ ■ 

1 


Contact beds. 

1 . Land treat- f (a) Broad irrigation. 

ment \(5) Down ward filtration. 

2. Small grain ffiters [ {a) Filters. 


used as 


I (b) Contact beds. 


If chemical precipitation is adopted, the tank 
capacity provided should at least equal one-half 
to two-thirds the ddily flow of sewage, and it 
is desirable in the case of large works to pro- 
vide a plant for pressing the sludge, other- 
wise the difficulty in ultimately disposing of it 
will be considerable. But even when pressed 
into comparatively dry cakes the bulk of material 
to be handled is considerable, and, because of 
its low value as a manure, it is not always 
possible even to induce farmers to cart it away. 
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Now, however, in the majoritji of cases,* there 
i|i^no need to incur this large expense, as the 
first* as well as the last stage in the treat- 
ment can be effected by one or other of the 
bacterial methods set forth in the table. 

Caiiurqu’s Septic Tank, — This^ is a tank of 
.sufficient capacity to hold from one to one-and- 
a-half day’s sewage flow. The sewag®, after 
straining and subsidence of the detritus, enters 
the tank a little below the level at which it 
stands in it, the ovci^ow being similarly 
• arranged ; the object being to cause as litMe 
disturbance of the surface as possible, and thus 
allow of the formation of a thick scum which 
gradually becomes more or less solidified, until 
a comparatively firm permanent covering forms* 
all over, thus excluding light and checking loss 
of heat. Under such conditions the anaerobic 
organisms multiply with enormous rapidity, 
and, the putrefactive process being correspond- 
ingly hastened, in the course of from twenty- 
four to thirty-six hours the solid organic matter 
is digested and liquefied, the nitrogenous portion 
being converted chiefly into ammonia, ‘»the 
carbonaceous, into carbonic acid, and Aitrogen, 
hydrogen, and other gases are fevolved. The 
sludge difficufty, therefore, has been overcome, 
and the organic matter has been so altered in 
character as to allow of its being more readily- 
dealt with by the aerobic organisms in the 
second or purifying stage proper. 

Tn ■ Scott- Moncrieffs npward-fioxo cultivation 
tank the sewage enters at the bottom, and, 
passing through large stones or flints with 
which the tank is filled, it discharges at the 
top, the theory being that the liquefying pro- 
cess is rendered more rapid and complete be- J 
cause the stones form a breeding-ground for the 
bacteria, which are thus brought into more 
intimate contact with the sewage as it slowly 
passes upwards. Experience seems to show, 
however, that the results obtained by either 
form of tank are practically identical. 

Large gy^ain filters,, or, more correctly speaking, -j 
percolation beds, will a^^complish the same 
objects, and it is likely that the process in this 
case is aerobic as well as anaerobic. The tafek 
is filled with particles of some hard, non-friable 
material, and the sewage enters at the top and 
discharges at the bottom, an arrangement which, 
of course, involves loss of fall. There are two 
methods of working such a tapk — it may be 
used Us a filter (percolation bed), or what is 
known as a “contact” bed. In the former 
case the sewage is distributed over the surface 
and passes downwards in a continuous stream 
through the bed, whereas In the contact method 
the bed is rapidly filled, the outlet being closed, 
and the sewage is allowed to remain stationary 
in contact with the particles for, say, two hours, 
at the end of which time the outlet is opened 
and the sewage is rapidly discharged, the bed 
being allowed to remain empty for a like period. 


Various efficient means are available for the 
filling and emptying ^of the beds automatically. 

With regard to the comparative merits of 
the above methods, all may be considered satis- 
factory ; but, if the available fall is sufficient, 
probably the large grain filters worked on the 
percolation principle are the most satisfactory. 

As regards the final or wholly aerobic stage 
^of the treatment, in which the unstable pro- 
ducts of the first stage are converted into €nore 
stable non-putref active inorganic salts, if suitable 
land is ' available and can be procured at a 
reasonable cost, there need be no ditticulty, and 
the method which will yield the best results is 
intermittent dovniward filtration, the beds being 
thoroughly drained at a depth of at least five 
feet, and the liquefied or precipitated sewage 
being discharged over the surface by the ridge 
and furrow method. Unless the land is 
thoroughly satisfactory, however, it ps pure 
waste of money to attempt to make it so, as 
the same result may be achieved by means of 
fine grain filters. • 

As in the case Of the large grain beds used in 
the first stage, these may be worked on the 
“ contact ” method or .as percolation beds, but 
as thorough aeration is the all-important object 
in the second stage there is no question what- 
ever that percolation is superior to “contact.” 
It is difficult, however, to devise means of dis- 
tributing the sewage finely and uniformly over 
a large surface of filter, consequently the un- 
scientific “contact” method is at present most 
in favour. No doubt this difliculty of obtaining 
uniform distribution will ultimately be overcome, 
and in that event the contact method will 
unquestionably become a thing of the past. 
Had the “ contact ” method not been introduced, 
the probability is that the difficulty of distri- 
bution would have been solved ere now ; but 
with such a simple though less efficient alter-, 
native availa^ile, engineers have, unfortunately, 
shown little desire to solve the difficulty. 

By a combination of the biological methods 
described it is now a comparatively simple 
matter to devise a plant for disposing of *the 
sewage of individual houses or groups of houses 
in rural districts, and in such cases the perco- 
lation meMiod of working the beds is easily 
provided for by* a system of trough distributors. 

Sewor-gfSlSa — A mixture of noxious gases 
(ammonia and nitrogen of other forms, chlorine, 
etc.) generated in drains, and capable of setting 
up various maladies, such as ^tonsillitis (sewer- 
gas throat) and pneumonia (sewer-gas pneu- 
monia). See Air, Examination of (Sewer Air) ; 
Sewage and Drainage; Tonsils, Diseases of 
(Acute Tonsillitis, Causes) ; •Typhoid Fever 
(Etiology). 

Sex. — The distinction between male (for- 
merly called sexus fortior or potior) and female 
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(formerly called sexuR sequior^ the worse sex) ; 
it is of importance in relation to the incidcnoe 
of disease, diphtheria attacking females more 
often than males, etc. 

. S0X-ii~7*In compound words se.r* (Lat. 
six) means relating to six ; e.g, sexdigit is7ii (the 
anomaly in wiiich six digits instead of five are 
found on a hand or a foot), and sextan (a form 
of nijilaria in which there is a paroxysm on* 
every sixth day). 

SextupiotSa — The occurrence of six at a 
birth ; it is an extremely rare phenomenon in 
the human subjept, but now and again a case 
is reported, e.g. Vassali’s in the Annali di ostet- 
ricia^ p. 343, June 1894. 

SeXUSil. — Related to or belonging to sex; 
e.g. the sexual act (copulation), the sexual organs 
(male or female reproductive organs), sexual 
perversion (abnormal sexual feelings and in- 
stincts), and sexual diseases (maladies of the 
organs of generation). ^See Brain, Cerebellum, 
Affections of {TtmiouT^ Syniptoinatologg^ Sexual 
Functions) ; Insanity, Nature and Symptoms 
{Insane Defeats "of Inhijntion, Nymphomania^ 
etc.) 'y Generation, Female Organs of ; Ovaries, 
D1SEA8K.S OP the ; J^ROSTATE Gland ; Scrotum 
AND Testicles, Diseases of ; Sterility ; Syph- 
ilis ; Tabes Dohsaj.is {Etiology^ Sexual Ex- 
cesses); Urethra, Diseases of; Uterus, Mal- 
formations and Diseases of; Vagina, Disorders 
OP the ; Vesicul.e Seminales ; Vice. 

«< 

Shadow Corpuscles. — Colourless 
erythrocytes or achromacytes of the blood ; red 
blood corpuscles which have lost their colour by 
reason of endoglobular degeneration ; Ponfick's 
corpuscles. 

S h ad O W T est . See Retinoscop y {Syno- 
•nyms). 

ShakinSf Palsy. — Paralysis agitans. 
See Paralysi!! ( With Tremor y Paralysis Agitans). 

S|hanklin. See Mineral Waters {Chaly- 
beate). 

ShapwellS. See Balneology {Great 
Britainy Sulphur IFa^eris). r 

Sharpey’s Fibres. — t’ibres in bone 
which connect the lamelise in thb walls of the 
Haversian canals. f 

Shearing. — The overlapping of the 
cranial vault boijes of the infant during its 
expulsion from the mother’s uterus; thus the 
depression of one of the parietal bones under 
the other is known as the lat^^ral shear, while 
that of the occij^ltal bone under the parietals 
is the an tero- posterior shear; equitation or 
over-riding. See Labour, Mechanism. 

Shsath. — A covering ; e.g. the medullary 


sheath of nerves, the crural or femoral sheath, 
etc. 

Sheep Bee Anthrax {In the Lower 
Animals, Sheep); Foot and Mouth Disease 
{Anwmls Attacked); etc. 

Shellfish. See Toxicology {Food Stuffs, 
Shellfish) ; Typhoid Fever {Etiology, Food). 

Sheringfham’s Valve.— An inlet for 
air in the ventilatioir of a building, which is 
situated high up on the wall but not too near 
the ceiling, and which can be opened or closed 
at will. See Ventilation and Warming 
Systemi, Inlets). 

Sherringrton’s Law.~The fact that 

anastomoses are formed between the peripheral 
branches of the spinal nerve roots (anterior and 
posterior) in such a way that any region of the 
cutaneous surface is supplied with the branches 
of three roots. 

^herringrton’s Solution.— A dilut- 
ing fluid for use in hsemocytometric observa- 
tions, where tfee blood has to be diluted without 
the shape of the corpuscles being altered. It 
consists of distilled w^ater, 300 parts ; neutral 
potassium oxalate and sodium, of each 1*2 parts ; 
and of methylene blue 0*1 part. 

Sherrow Cautery. See Cautery 

{She7'r Ole’s or Paquelm^ s). 

Sherry. — Vinum Xericum, a Spanish wine 
used in Pharmacy to make nearly all the Vina. 
See Alcohol. 

* Shigfa’s Bacillus. — The bacillus 
dysenteri^e. See Dysentery {Bacteriology). 

Shima Mushi. — The river fever of 
Japan. See Skin Diseases op the Tropics 
{Constitutional Infective Diseases with Skin 
Lesions). 

Shingfies. aS'^^Herpes {Herpes Zoster). 

fShip Fever. — Typhus fever {q^v.). 

Shippons. See Milk {Milk Production, 
Coivsheds). 

Ships. See Cholera, Epidemic {Pro- 
phylaxis, Disinfection of Ships ) ; PLAGUE ; 
Quarantine; Typhus Fever. * 

Shiver. ^s^ee'^BiaoR. 


Shock. 

Symptoms 139 

Signs of Recovery . . . .139 

Pathology . . . . . .140 

Treatment 140 

Treatnient of Wo^mds . .142 

Operations during Shock . . .142 
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See also Abdomen, Injuries .op (Influence of 
Nervous System^ Symptoms^ Treatment) \ 
Catheters, Uses and Dangers op (Sync<ype ) ; 
Chorea (Etiology) ; Enemata (Saline^ in Shock 
following IIcB'tnorrhage ) ; First Aid (Shock and 
its Treatment) \ Peritoneum, Acute Peritonitis 
(SyfuptomSy Shock and Peritonism), 

• 

The word “ shock is used in surgical literature 
to denote a state of prostration produced by 
abnormal excitation of the peripheral nervous 
system, and is thus distinguishable from “ con- 
cussion,'^ which follows direct force* applied to 
the central nervous system. 

“ Syncope " and “ collapse,” often consider^ 
as special conditions, are in reality only degrees 
of shock, the former being the first symptom, 
and collapse the last, in a severe case. Some 
physicians prefer to use the term “collapse” 
for that condition of exhaustion brought about 
by chronic wasting diseases, severe toxic affec- 
tions (e.g. typhoid fever, cholera), or poisons 
introduced from without. 

A more comprehensive enunciation t of 
“shock” would be — the arrest of scene func- 
tions of the nervous system »nd a partial 
suspension of^others, produced by afferent nerve 
impulses conveyed to the brain by the sensory 
and sympathetic nerve fibres. The impulses 
may be transmitted by : — 

(1) Nerves of special sense^ e.g. (a) the sight 
of a catastrophe ; (b) the hearing of serious 
news, ©r heartrending shrieks ; (c) the inhalation 
of irritating fumes into the nose. 

(2) Nerves of common sensation^ e.g. trauma 
by injury, heat, cold, or chemicals to any part 
of the body, the parts more highly endowed 
with sensation more readily resulting in shock* 
— extensive superficial burns and crushes of 
the fingers may be instanced ; and 

(3) Sympathetic nerves plus nerves of ordinary 
sensation^ e.g, injury to the thoracic or abdominal 
viscera. 

The condition of the central nervous system, 
has also to be considered^in regard to 

(1) Sensitiveness to impressions^ emotional or 
nervous people, highly organised or highly 
civilised individuals being more susceptible 
than the phlegmatic or savage. It has been 
observed by physiologists that the more com- 
plex the nervous system of an animal, the 
greater the liability to and Jhe intensity of 
shock. • 

(2) Altered conductivity of the nerve fibres 
and resistance of the nerve .bells to impressions 
from (g) their inherent vigour ; (b) intense 
concentration of mind : ge soldier in battle may 
be seriously injured and yet continue fighting ; 
(c) abeyance of function fronis. anaesthesia, 
general or local, or from the action of drugs 
(e.g. alcohol and opium). 

Symptoms. — In mild cases the patient feels 
momentarily faint, the skin turns a little pale, 


and almost as quickly again, 'as if by an effort 
of will or inhibition, recovers. 

If severe, he staggers towards a seat or falls, the 
lips become livid or bloodless, the skin pale, and 
there may even be partial loss of consciousness. 
Respiration may be temporarily ♦suspended^ 
then reappear in shallow gasps, waiting the 
relief of sighs. The heart beats feebly and 
^ frequently, and the pulse of course likewise. 
Surface temperature is much reduced (although 
the rectal temperature may be only down a 
degree or two). A cold perspiration bespangles 
the brow, and tlie indisridual exists by reason 
of the automatic action of his two essential 
centres — the cardiac and ‘respiratory — his 
irreduciVde minimum. The patient loses heat 
rapidly in ordinary surroundings, and the feeble 
circulation means feeble oxidation of the tissues 
and deficient interchange of oxygen and carbonic 
acid ; continued exposure, particularlv if the 
trauma be severe or continuous, will rapidly 
bring about a fatal result. Should the traumat- 
ism be severe, as in tlA3 crushing of a limb, or 
an electric shock of high voltage, the cardiac 
and respiratory apparatus may be immediately 
arrested, and death, be instanjbaneous. In 
severe burn cases there is probably added a 
toxic element derived from the destroyed skin 
and blood, and we often notice gasping respira- 
tions, an intensely livid colour of countenance, 
paralysis of the sphincters, and rapid heart 
failure. If loss of blood be large, then we have 
in addition singing noises in the head, increas- 
ing pallor, rapid failurb of pulse, great restless- 
ness, and gasping respirations. 

Sigfis of Recovery. — Increase of surface 
warmth, return of colour to the lips and skin, 
improvement in the volume and steadiness of 
the pulse. Respiration becomes deeper and 
fuller, often accompanied by deep sighs. The 
temperature of the body rises, and occasionally 
goes above pormal, the patient becomes more 
conscious of his surroundings and his pain, he 
often vomits, particularly if thoi stomach has 
been full at the time of injury, and one of the 
first requirements asked for is “a drink.” • 

Occasionally during apparent recovery, excite- 
ment and delirium supervene — the prostration 
with excitement of Travers ; but careful investi- 
gation reveals either a previous history of 
alcoholism, sqme internal haemorrhage, or septic 
complication. So-call«d traumatic delirium, 
except in the above conditions, is practically 
unknown. * 

Deferred shock is a ter|n that has been 
loosely applied. That some patients from 
force of will power, or extreme desire to reach 
some haven of safety, can command strength 
to get there before collapsiilg, is well known. 
Again, individuals deeply alcoholised are met 
with so insensible to afferent impulses that they 
stump into the casualty room on the broken 
end of a tibia, often rendering a simple Pott's 
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fracture oompourtd ; but as the alcohol is 
eliminated, sensations travel better, and the 
symptoms and signs of sliocS appear. Generally, 
however, “deferred shock” must be looked | 
upon as indicating cpiicealed hremorrhage, 
internal complications, or sepsis, 

Patholpgy. — Al a post-mortem examination of 
a fatal case of shock there is nothing cliaracter- 
istic. The heart may be arrested in diastole and ^ 
the vmns found fuller than usual. We must si'ek 
rather the aid of the experimental physiologist 
for an explanation of the phenomena of shock. 
Interference with the relation of the nervous 
system to the circulation of the blood c>flers the 
best explanation of most of phenomena of 
“shock.” The performance of the functions of 
the body depends on an efficient blood-supply, 
controlled by the vaso-rnotor system, under the 
guidance of a centre in the medulla. Repeated 
slight or severe afferent nerve impulses — in 
other words, a succession of nerve shocks — 
seriously inhibit the higher centres, the vaso- 
motor arrangement is rc%dily disturbed, and the 
hold the liervous system lias- on the blood- 
vessels is temporarily suspended (reflex par- 
alysis), leadiim to a germral dilatation of the 
arterioles, particularly in tlie splanchnic (portal) 
area. A largo influx of blood takes place into 
the abdominal viscera, draining the other parts 
of the body, producing atuemia of the systemic 
area and a general fall of.blftod pressure. Ana 3 mia 
of the brain will be iridicated by a failure of 
the higher faculties, will power, and temporary 
loss of consciousness, whilb deficiency of supplj^ 
to' the heart will bring about feeble action of 
that organ, or even arrest. That this effect is 
produced through the central nervous system 
is well illustrated in Goltz’s well-known experi- 
ment of inj\iry to the abdomen of the frog: 
marked cardio-inhibitory effect is brought about ; 
but if the pneumogastric nerves be previously 
divided, the heart goes on beatii^j normally. 
In shock as produced in an animal, the circula- 
tion becomes hduggish, blood pressure falls, the 
specific gravity of the blood becomes higher, 
and ‘the interchange of oxygen and carbonic 
acid in the tissues is interfered with, hence the 
fall of temperature. Recuperative power is 
great, and if the irritation be removed and the 
body of the animal kept horizontal, or the 
head kept lower than the abdomqn, the blood 
pressure quickly recovet’^s and the symptoms 
and signs pass off’. On The other hand, placing 
the animal in ‘an upright position leads to 
a fatal issue by cijiising cerebral anaemia and 
heart failure. Loss of blood will exaggerate 
the shock and interfere with reaction. 

Severe afferent currents produce molecular 
change in the nt^rve cells, inliibiting their 
function and leading to fatigue or even exhaus- 
tion, A powerful nerve current acts on the 
delicate nerve cell in a manner analogous to 
the effect an electric discharge of *high voltage 


has on a delicsube electrical instrument, com- 
pletely disorganising it. This element of fatigq^, 
exhaustior*, or molecular destruction of nerve 
cell has to be largely reckoned with in shock, 
and must be borne in mind in the treatment. * 

To produce spinal shock it is essentia) that 
the cerebiuin shall be in normal relationship to 
the spiral cord. The following interesting com- 
munication of Professor C. S. Sherrington 
demonstrates this : — 

“ Transection of the spinal cord of a dog at 
th« lower cervical level causes a great fall of 
blood pressure. If this he not fatal, the blood 
pressure in the course of a few days regains its 
v|lue to about three-quarters of what it was. 
fn the course of a few weeks the pressure is 
gradually restored to normal height. If the 
animal is kept alive for three months, and then 
a fresh transection is made a segment or two 
below the previous one, the blood - pressure 
tracing now taken reveals no second fall of 
blood pressure at all, nor is the knee-jerk even 
temporarily depressed. Hence spinal transec- 
tion ejoe?- se does not produce spinal shock by 
more trauma, the trauma being the^ same in the 
second as in the first section.” 

To sum up, the following factor's contribute 
to the production of shock : — 

(1) Reflex paralysis^ acting (a) on the heart 
through the medulla, leading to a slowing or 
even arrest of the heart’s action, (h) on the 
respiratory apparatus similarly. 

(2) Interference ^oiih the action of th6 vaso- 
nujtor apparatus^ leading to great fall in blood 
pressure, inspissation of the blood, and inter- 
ference with the interchange of oxygen and 
carbonic acid in the tissues, and loss of animal 
lieat. 

(3) Molecular change in the nerve cells^ bring- 
ing about fatigue or exhaustion of the nervous 
system. 

(4) Haemorrhage. Complicating the above 
we must remember that in most surgical in- 
juries luemorrhage occurs, influencing all the 
above changes. 

TREATMENT.-r-/7i slight cases^ without serious 
traifiha, rest in the recumbent position and the 
administration of a diffusible st^imulant is gener- 
ally all that is required. A sniff of smelling- 
salts and a dose of brandy quickly bring about 
reaction. 

In severe cases ^ve have to consider the treat- 
ment of (1) the injury, and (2) the effects. ’ 

(I) We must endeavour by “first aid” to 
prevent further loss^ of blood, to remove the 
patient from the exciting cause ; to extinguish 
the fire, if the clothing is aflame, and to 
promptly fix broken bones by any means at 
our disposal. 

The establishment in large cities of horse 
ambulances, which are immediately dispatched 
to the scene of an accident on receipt of a 
telephone message, has done much to diminish 
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the “ shock of former days, when being roughly 
bundled into a cab and propped up in a corner 
’^Ss the usual method of conveying the injured 
to hospitals. Modern ambulances are fitted up 
with stretchers, and carry dressings and splints 
for 'all ordinary emergencies, and are sent out 
with h competent senior student or surgeon. 
Until the arrival of this hospital on wheels, the 
policeman on the beat — if a street accident — 
has ‘rendered valuable first aid from the store 
of knowledge acquired by him from demonstra- 
tions and lectures conducted by the politic 
surgeon. Hospital surgeons see daily the great 
good accomplished in this manner. 

The patient is to be placed horizontally to 
allow the circulation of the blood to proceeS* 
with least impediment ; if marked anaemia from 
loss of blood, the foot of the bed or couch should 
be elevated 6 or 12 inches. The quick removal 
of any tight clothing interfering with respiration, 
making free use of a scissors if necessary, exer- 
cising care not to expose a large surface of the 
body during undressing, and the avoidance of 
rough handling and shaking. 

VVarmth is to be applied in the quickest 
available maAner, by wrapping in, hot blankets, 
putting the putient to bed surrounded by hot 
bottles (bricks, flat-irons, or oven-shelves are 
often nearer to hand in private practice), 
h lannel wrung out of hot water over the pre- 
cordia if the heart’s action is very weak, and 
in some cases of severe burn where the clothing 
has beon charred into the skin — immersion in a 
warm bath acts beneficially by its heat, and 
allows the burnt clothes to be removed. 

Ilest and quietness are important — the absence 
of noise and strong light, the prevention of 
worrying questionings by anxious friends, and 
the fussy interference of ubiquitous busybodies. 

The administration of stimulants in the form 
of brandy or whisky in small doses diluted with 
hot water are most generally resorted to on 
account of their wide distribution. Sal volatile 
or ether serve the same purpose, but it must 
be remembered that absorption from the 
stomach may be at a standstill, and the inju- 
dicious administration ^of large doses often- do 
more than distend»the stomach and hamper the 
already feeble heart. The effect on the pulse 
must be carefully watched. The hypodermic 
injection of half a drachm or a drachm of ether, 
of gr. of digitalin, or, better still, or 
more pf strychnine, produce gdod effects, and 
can be repeated in 20 minutes or half an hour 
if necessary. When the respiration is failing, 
atropine, gr. -g^y, is often useful, and when great 
pain exists “burn” caees), if the patient is 
able to swallow, an ounce of brandy with 15 or 
20 minims of; tincture of opium c?|.lms the ex- 
cited nervous system and stimulates the heart. 
When great excitement, or fear of impending 
death, alarms the sufferer, the hypodermic in- 
jection of J or J of morphia hydrochlor. has 


a beneficial effect. In a recent case of bullet 
wound of the chest and feared injury of the 
heart, where the yoxmg man was in a terrible 
state of alarm, a dose of morphia put him to 
sleep, from which he awoke after a few hours 
wonderfully improved and calm. , 

In the use of hot normal Saline sqjution we 
have the most powerful means of combating 
shock. A high rectal injection of a pint or two 
*of hot saline solution (a drachm of common salt 
to a pint of hot water 105*' to 110'’ F.) with or 
without an ounce of brandy and grain of 
strychnine, is at once absorbed, like water on a 
blotting-pad, and produces a more rapid effect 
than stomach medication. Tlfe pulse responds 
quickly, and the injection can be repeated hourly, 
or less often, as judged requisite. The injec- 
tion may be made into the submammary and 
axillary connective tissue by hydrostatic pres- 
sure — using a funnel, tubing, and the needle of 
an aspirator, care being taken not to allow air 
to enter, but in extreme cases when circulation 
is feeble and absorpticti at a standstill, and 
particularly where there has been great loss of 
blood, the injection must be made directly into 
a vein — a superficial ,vein of th^j arm being 
generally chosen. An elaborate apparatus is 
not necessary ; a cannula to fit the vein, two feet 
of rubber tubing, and a four-ounce glass male 
syringe with sterile gauze packing for the piston 
(instead of the worsted* ai\d dirty tow generally 
sold), being all that is necessary. 

The apparatus is readily sterilised by boiling, 
the piston having be^n withdrawn, and the 
solution made sterile (for all practical — emerg- 
ency — purposes, some boiling water may be 
poured on to the requisite amount of salt, or 
soloids made for the purpose, and cold water 
added until the right temperature is attained). 
The whole apparatus is filled with the solution 
before fitting the cannula into the exposed vein, 
to prevent, of^course, the entrance of air. The 
cannula is tied into the vein, which is clamped 
or tied below, and the syringe deviated ; if the 
solution does not flow in quickly enough, the 
piston is' inserted and force applied to it. * A 
finger and thumb clamp the tubing at the 
nozzle, and enable the syringe to be withdrawn 
to be filled, again and reapplied, and this is re- 
peated until 1, 2, 3, or even 4 pints have been 
injected. A doze of strychnine can be added if 
thought necessary. Aftqr an injection of one or 
two pints, if rallying occi/rs, we prefer to keep 
up the effect by rectal injectioifs rather than 
repeat the intravenous oj)e ration. 

Artificial respiration should be immediately 
resorted to when breathing has been arrested by 
shock from lightning, or electricity of high 
voltage, and codtinued for twnty minutes or 
half an hour — after which time it has not 
proved of any service. (See also “Asphyxia,” 
vol. i. p. 305.) 

When reaction has been established, nourish- 
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ment becomes essential, small doses of beef-tea, 
the white of egg beaten up^ wine whey, and such 
easily assimilated foods to begin with, milk in 
some form as soon as it can be borne — a little 
at a time and often, and other additions when 
digestion seems re-established. 

Treatruf.nt of Womids. — Although a temporary 
dressing may have been applied, it is highly 
essential that the wound be thoi'oughly "explored, 
disinfected and dressed, with a view to pre^'cnt' 
further irritation, and to facilitate union by 
first intention if possible. Should the necessary 
manipulation be likely to cause increased pain 
and shock, an anaesthetic, local or general, must 
be used. Localfy, eucaine or a concentrated 
solution of chloretone will enable a wound of 
small dimensions to be thoroughly explored, but 
if the injured tissues be extensive, a general 
anmsthetic becomes necessary, to enable thorough 
cleansing to be carried out and efficient treat- 
ment applied. Ether is the anaisthetic of choice 
in the majority of cases. 

02)eratioiu during ShoeJe. — In the shock at- 
tending a strangulated liernia, a ruptured 
bladder, or a severely lacerated limb, around 
which a touiwiiquet has been placed, very little 
time, should be lost before effectively deiiling 
with the cause. A few whiffs of ether act as a 
marvellous stimulant and aniesthetic, and the 
operation should be carried out with celerity. 

From the brilliant, .lig<itning-like rapidity of 
pre-chloroform days we are in danger in recent 
times, owing to anaesthesia, of dawdling over 
operations, from a commbn but erroneous notion 
that shock is not possible when a patient is 
aniesthctised, except from loss of blood. Every 
prolonged abdominal operation teaches the con- 
trary : rough handling of the intestines pro- 
duces marked depression ; nerve currents still 
play, else how could the patient’s heart and 
. lungs keep going ? 

The patient must be well wppped up in 
warm blankets, or cotton wadding bandaged on 
the limbs ?f in pain, a hypodermic of morphia, 
or atropine if the respiration is feeble, should 
be feiven before the general aiuesthetic. Many 
operations can, however, be carried out under 
local amesthesia, Schleich’s method, or eucaine. 

A few well-chosen words of encc^uragenient 
by the surgeon have often a marked good effect. 
The ana3sthetic is best administered away from 
the scene of operation, amid quiet surround- 
ings. The theatre should be well warmed — 
75“ F. is not® too hot. Many surgeons judge 
of the heat of a ^theatre by its effect on them- 
selves : it can easily be too hot for the fully 
clothed operator, and yet too cold for a stripped 
and depressed patient. If possible, the oper- 
ating table should be well heaWd by hot- water 
appliances fitted in, or a liberal supply of hot 
bottles conveniently arranged. 

If there has been great loss of blood, saline 
injection may be employed beforS commencing, 


and iri cases of f/ecal vomiting, washing out the 
stomach is a very necessary preliminary. 

During anfesthesia the patient should be Jio'tr- 
zontal, or, better still, the head and shoulders 
on a lower level than the abdomen, to allow 
gravity to compensate for loss of splanchnic 
vaso-motor tone. Experiments on dogs placed 
under ^nsesthesia demonstrate a marked fall of 
blood pressure and paralysis of the splanchnic 
vaso-motor tone, so that when the animal is 
placed in the vertical position, an alarming fall 
of general blood pressure is produced by the 
welling of the blood into the abdomen, recover- 
ing itself on changing the dog’s position back 
g^ain to the horizontal. 

Undue exposure of the surface of the body is 
to be avoided ; and rapidity, consistent with 
asepsis, and thoroughness, specially cultivated. 

At the end of the operation, a quantity of 
hot saline solution left in the abdomen, or after 
amputations a pint or more injected into an ex- 
posed vein before final suture, acts as a tonic, 
by giving the heart a larger volume to contract 
upon, and providing a large addition of heat. 
The injfjction is often followed by a peaceful 
sleep, on awaking from which a feeling of 
elation and general well-being is often noticed. 

After a serious operation, recovery is much 
facilitated by isolation, quietness, warmth, and 
the judicious use of stimulants, drugs, and saline 
injections {see above). When reaction is re- 
stored, discriminate feeding provides the nour- 
ishment to the harassed and fatigued nervous 
system and the depleted vascular system. 

With all that surgery can suggest at our 
disposal we must be prepared to meet with 
failure in some cases, when (I) the injury in 
itself is necessarily fatal, (2) serious complica- 
tions ensue, such as uncontrollable ha3morrhage, 
( 3 ) a diseased condition of the patient’s con- 
stitution prevents reaction, or (4) when extreme 
juvenility, extreme senility, or a general feeble- 
ness of the patient prevents recovery. 

Frevention of Shock in Minor Surgery, — It is 
advisable to perform all minor operations, when 
a general anaesthetic" is not required, with the 
p^^tient lying down ; syncope is then very rare. 
Local anaesthesia should be used whenever pos- 
sible, and rigid attention paid to all the de- 
tails of aseptic surgery. Such a proceeding as 
passing a catheter should be performed with all 
aseptic precautions : washing out the urethra, the 
use of a sterile instrument, and in very sensi- 
tive urethrae the preliminary injection of a 
drachm or two Of a 2 per cent solution of 
eucaine (cocaine is dangerous) ; when these 
details are attended <to, shock following cathe- 
terism will be hardly ever met with. 

Shoemaker’s Cramp or Spasm. 

See Neuroses, Occupation {Varieties), 

Shone’s System* — A method of re- 
moval of sewage ; it is a non-gravitation method 
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’by which the sewa’ge is lifted from a lower to a 
higher level by means of compressed air; it 
\wrks automatically, the fall of the sewage 
into*a chamber deeply placed in the ground 
(“ejector chamber”) lifting a bell and opening 
a valve which admits the compressed air ; it is 
in use*in Eastbourne, Southampton, Cape Town, 
Kangoon, and elsewhere. 

Short Sig^ht. — Myopia. See Refraction 
(Myopia). 

* Short-Circuiting.— In Surgery,shoft- 
circuiting is an operation performed for intes- 
tinal obstruction, by which the pieces of intestine 
are approximated or implanted laterally. 
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Girdle) ; Brachial Plexus, Surgical Affec- 
tions of ; Brain, Physiology op {Motor Areas); 
Chest, Deformities of/ Labour, Operations 
( Embryotomy in Shoulder Presentation^ ; Osteo- 
arthropathies ; Spine, Surqical Affections 
{Scoliosis), 

The shoulder consists of the chief joint formed 
by the scapula abd humerus, ?jnd of a joint of 
subordinate importance between the scapula and 
clavicle. It is liable to many diseases and 
injuries, partly owing to its exposed position, 
partly to the* complexity of its structure, and 
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partly to the fact that it is one of the most 
movable joints in the human body. 

Anatomy. — I t is uiiueces^sary to enter into full 
anatomical details, but certain peculiarities of 
structure may Vje pointed out because they 
have a direct bearing upon the pathology of 
the joint^ ' 

The shoulder is surrounded by muscles of 
great strength, except upon its inferior aspect. 
The 4 f)ai)siile is so loose that when these muscles* 
are all divided the humerus may be drawn away 
from tlic scapula for nearly an inch. The 
capsule is thicker above than below, and it is 
reinforced on all sides by accessory structures, 
externally by tJlie coraco-humeral ligament, 
behind by the teiujons of the supraspinatus, 
infraspinatus, and teres minor, in front by the 
subscapularis. The capsular ligament is per 
forated at three separate places, viz., at the 
lower part and in front by the long head of 
the bice*ps ; behind, where the tendon of the 
subscapularis enters to attach itself to the 
lesser tuberosity, and a less constant opening 
for the infraspinatus. The synovial membrane 
is for the most part sim])le in its arrangement, 
but it is prolonged through these openings in 
the capsule, the most complete prolongation 
extending along the tendon of the biceps, which 
it suiTOLinds in such a manner that the tendon 
passes through the joint without opening into 
it. The actual articulatkig surfaces are neither 
largo nor complete. They consist of the pear- 
shaped and slightly concave glenoid cavity of 
the 8cap\ila, upon whioii the ball-shaped head 
of the humerus moves freely. The joint is 
protected above by the bony arch formed by 
the union of the clavicle with the acromion, 
whilst on its inner side is the hooked process 
of bone called the coracoid. 

The epiphyses are numerous and important, 
because the apparently simple shoulder girdle 
of man is formed by the fusion and remodelling 
of inanj^ parts which are separate^ in the lower 
vertebrates. * The more important epiphyses in 
connection with the scapula are those of the 
acromion, of which the upper one may remain 
separate throughout life, and that of the 
coracoid process. In the humerus, the upper 
epiphysis forms the head of the bo^e, and its 
line of attachment is marked by surgical 
neck in the adult. But this epiphysis is itself 
composed of a primar^y centre of ossification, 
marked by the anatomical neck, with which 
are fused the epiphyses of the greater and lesser 
txiberositics. 

The superposition of bones, muscles, and 
muscular attachments at the shoulder leads to 
the formation of many bursiu. The chief of 
these bursa? are tbe subcoracoid, ^ the subacromial, 
the bursa beneath the pectoralis major at its 
insertion, and the bursa between the tendons of 
the pectoralis major and the teres major. A 
large multilocular bursa lies beneafth the deltoid, 


and there is a bursa beneath* the infraspinatus," 
when there is ho prolongation of the synovial 
membrane of the joint at this spot. 

The axiha lies on the inner aspect of the 
joint, and its contents have to be reckoned with 
in all inj uries and many diseases of the shoulder. 
The spac'^ contains the vessels and nerves^ \\:hich 
connect the trunk with the arm, enclosed in 
loose chrmective tissue, in which are embedded 
the lymphatic glands. The axillary space is 
closed below by the dense axillary fascia. The 
connective tissue running in front of the vessels^ 
and nerves as they pass through the axilla, is 
thicker and denser than in other parts of the 
space. It is called the suspensory ligament, 
Aid is attached to the clavicle above, enclosing 
the su’‘clavius muscle. It then forms a sheath 
for the pectoralis minor, and afterwards blends 
with the axillary fascia, which it supports, and 
renders concave downwards. It often opens 
out Just before it joins the axillary fascia to 
form a little pocket, in which lie three or four 
of the largest axillary glands. The suspensory 
ligament is important in operating upon cases 
of cancer of the breast, for if it be removed 
entire, the ipfraclavicular, the pectoral, and 
most of the subscapular group of glands will 
also be removed, as they are closely attached to 
it. The axillary fascia often presents an open- 
ing which resembles the saphenous opening in 
the thigh. It transmits the intercosto-humeral 
nerve, and the long thoracic artery. An axillary 
abscess may find its way to the surface through 
this opening or weakened portion of the fascia, 
which is situated midway between the anterior 
and posterior folds of the axilla, just at the inner 
margin of the hair which grows in the armpit, 
c but such an abscess more often burrows towards 
the apex of the axilla. 

The large axillary vessels and nerves lie in 
the outer wall of the axilla ; the long thoracic 
artery runs along the anterior wall ; and the 
subscapular, the dorsalis scapulae, and the 
posterior circumflex vessels are closed to the 
posterior wall. The line of safety, therefore, 
in opening an axillary abscess runs from the 
centre of thd axilla, not too near the apex, 
along the inner or thoracic w^Jl of the space. 

Bursal Enlargements. — The bursae near the 
shoulder joint are numerous, and in some cases, 
as has been shown, are in reality prolongations 
of the synovial membrane. They may be acutely 
or chronically inflamed. The acute inflamma- 
tion may result from sprains or blows'; the 
chronic inflammation is nearly always tubercu- 
lous. Osteoarthritis has often been assigned as a 
cause, but inoculation experiments with the fluid 
obtained from such bursee will nearly always 
demonstrate the presence of tuberculous infec- 
tion. I have seen syphilitic enlargement of the 
bursae near the shoulder in a few cases. 

TreatTnent , — In the simpler cases the arm 
should be kept at rest, and evaporating lotion or 
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lead lotion may be* applied, or jbhe skin oVer the 
enlarged bursa may be painted with liniment of 
Wdipe. It is not unusual for the acutely inflamed 
burs8e of worn-out Londoners to suppurate, and 
the abscess must then be opened freely, and 
afterwards treated in the usual manner. I 
open tuberculous bursae at once,* evacuate* their 
contents, and take every precaution to obtain 
union by first intention ; for if failure occurs the 
joirit is very likely to become involved, and a 
serious arthritis is set up. The prognosis is not 
very good in tuberculous bursae. The inflajn- 
mation often heralds an arthritis, but the bursae 
sometimes become affected after the joint is 
involved. ^ 

Congenital Defects. — Three kinds of con^ 
genital defect in the shoulder have come under 
my notice from time to time. 

Persistent Suprascapula. — The scapula is 
occasionally fixed immovably to the vertebral 
column, by a bridge of bone which passes from 
the posterior border of the shoulder blade to 
the low^er cervical vertebrae. The condition is 
usually associated with lateral curvature of, ^ the 
spine, and with a consideraV)le elevatio;n of the 
shoulder on*the affected side. The bridge of 
bone appears* to be an abnormal development 
of the suprascapular epiphysis, which usually 
exists as a narrow ridge of bone along the 
posterior border of the scapula. It represents, 
therefore, the suprascapula, and is an instance 
of a reversion in the human shoulder girdle to 
a type* which is only found in the lower verte- 
brates. Satisfactory results have followed its 
removal. 

Obstetric Infantile Paralysis, or Erh’s Paral- 
ysis, sometimes occurs in children born after a 
hard or protracted labour, even when forceps^ 
have not been used. Soon after birth the arm 
is found to be unduly sensitive and partly 
paralysed, for it is held in a position of slight 
abduction and full pronation. Little by little 
some use is gained in the arm, but the growth 
of the limb is retarded, some of the muscles, 
and especially the deltoid, waste, and the' 
shoulder looks as if it had been dislocated back- 
wards. Complete recoyery is uncommon. T^e 
condition is due to stretching or injury of the 
fifth and sixth cervical nerves before they take 
part in the brachial plexus, so that the deltoid, 
the biceps, and the supinators of the forearm 
are most affected. 

Treatment . — The arm should’ be kept at rest 
so long as it is swollen and painful. Massage 
and passive movements, especially in the direc- 
tion of supination, should then be carried out, 
and the child should be 4)ut through a course 
of electrical treatment. 

Stunted Jfyrtierus , — The epiphyseal line at 
the upper end of the humerus undergoes a 
remarkable change both in sporadic cretinism 
and in achondroplasia. In sporadic cretinism 
the proliferation of cartilage ceases early, and 
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an ingrowth of fibrous tisijue separates the 
epiphysis from the diaphysis. In achondro- 
plasia {see vol. i. p. 39) a similar series of 
changes take place in the bones, but much 
earlier in foetal life than those which occur 
from sporadic cretinism. The humerus is very 
short, and is often curiously thickened in both 
conditions, which are distinguished the one from 
the oth6r by absence of mental defects, and 
atrophied thyroid in those afl'ected with richon- 
droplasia. 

Contusions. — The exposed position of the 
shoulder renders it particularly liable to injury 
from blows and falls. Severe contusions often 
present symptoms which are 6ut of all propor- 
tion to the signs, for the joint remains painful 
and motionless for many days, although it can 
readily be moved passively In some cases the 
deltoid is temporarily paralysed, and there is 
so marked a flattening beneath the acromion 
that the joint appears at first sight to be dis- 
located. I prefer to treat these cases by massage 
and gentle passive movement, as soon as the 
first symptoms of acute inflammation have 
subsided, rather than by the older method of 
a shoulder cap and resj. > 

Dislocations. — Dislocations of the humerus 
are amongst the commonest accidents a surgeon 
is called upon to treat : dislocation of the outer 
end of the clavicle is one of the rarest. Dislo- 
cations of the humeiais^ are either traumatic, 
paralytic, or congenital Traumatic dislocations 
are very rare in children and in young adults 
up to the age of 20. They increase in frequency 
from 20 to 60, and afterwards become less 
common as age advances. 

Causes . — Comparatively slight accidents are 
sufficient to produce a dislocation of the humerus. 
A blow on the upper end and outer surface of 
the humerus, a slip with the arm abducted, a 
fall upon the elbow or hand when the arm is 
thrown behind the body are all well recognised 
causes. But even such trivial accidents as an 
awkw'ard movement or a suddjen muscular 
contraction may produce a dislocation of the 
arm, especially in those who have already 
suffered such an injury on a previous occasion. 

Pathology . — Although the anatomical arrange- 
ment of tlje shoulder joint does not allow of so 
rigid a classification of dislocations as in the 
case of the hip (vol. iv. p. 224), the position 
of the head of the hupnerus usually occupies 
certain definite positions »when it has been dis- 
placed from the scapula. Th« head of the 
humerus generally leaves the capsule at its 
lower part, so that it lies l?elow the glenoid 
cavity and upon the front of the scapula to 
form a subglenoid dislocation. By the action 
of the muscles attached to the»upper end of the 
humerus, or by subsequent movements of the 
arm, the articular surface of the humerus passes 
forwards and a little upwards, until it lies upon 
the neck of tlte scapula in front of the glenoid 

10 
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fossa, and immediately below the coracoid 
process. An examination ^of the shoulder by 
the surgeon some time after the accident shows 
the bone lying in this position, and the sub- \ 
coracoid is therefore .considered to bo the 
commonesUform of dislocation of the shoulder. 
In some qises th^ inward movement may have 
been greater than usual, and tlie head of the 
bone j)asses along the inner side of the* coracoid 
proc<iss until it comes to rest beneath the' 
clavicle forming the rare subclavicular disloca- 
tion^ when the axillary vessels and nerves are 
in danger of compression. In all these disloca- 
tions the capside is torn at its inner and lower 
part, with corres|)onding inji.ry to the circum- 
flex nerve, the posterior circumflex artery, and 
the subscapularis muscle. The outer and upper 
portions of the capsule may remain uninjured, 
but the supraspinatus, the infraspinatus, and 
the teres minor may be torn from their attach- 
ments to the great tuberosity, or the great 
tuberosity itself may Vje torn off the humerus. 
The long head of the biceps may be displaced 
from its groove, but it is not usually torn 
through, or otherwise injured, and the head of 
the h inner up is often deeply grooved at its 
posterior part by the sharp edge of the glenoid 
cavity, hometimes the head of the humerus 
passes still more inwards until it lies beneath 
the clavicle forming the siibclavicular variety, 
and still more rarely vyheii the coracoid process 
is broken off at the time of the accident, the 
head of the humerus may lie upon the scapular 
fnigment to form the sApra coracoid dislocation. 
The head of the bone sometimes passes back- 
wards instead of forwards, either by a secondary 
movement, or as a primary dislocation when the 
capsule is torn on the outer side of the joint. 

It then lies upon the outer edge of the glenoid 
fossa, or beneath the spine of the scapula to 
form the rare subspinous dislocation. Still 
more rare are the upward dislo^’atioiis, when 
the head of the humerus is forced up between 
the coracoid# and the acromion until it lies 
above the clavicle — the supraclavicular form — 
and‘^ the downward displacement produced by 
fordble elevation of the arm above the head, 
until the head of the humerus is displaced so 
far downwards that the arm maintains its iip- 
right position, forming the luratio erecta. 

Signs and Symptonis. — Although dislocations 
of the shoulder are sq common, it is perhaps 
more often overlooked than any other injury 
except a broken collar bone in children. This 
is due partly to the fact that the patient does 
not apply for advice until some time after the 
injury, which ho considers to be a bad sprain or 
bruise, and partly because tlie signs are some- 
appf rent at a distance and as a 
whole, than when the shoulder is examined 
closely but with some carelessness of detail. It 
is important, therefore, that a patient should be 
^ t*he waist when he cofnes complain- 


ing of a painfull and fixed shoulder after an 
injury. He should sit in a good light at some 
little dist'^nce from the surgeon, with his ai'nfs 
1 in a similar position on the two sides. The 
surgeon should then compare the outline of the 
shoulders from the back, from the front, and 
from -the sides* before he touches his patient. 
He cai^ hardly fail to notice that the head of 
the bone is absent from the normal position, 
and is lying at some other point. In the ordin- 
ary subcoracoid dislocation the shoulder is de- 
pressed on the affected side, and the acromion 
projects nivore markedly than on the sound side. 
The arm is held away from the side, so that 
i^s long axis is directed towards the coracoid 
^■athei than towards the acromion. This altera- 
tion in the axis of the arm stretches some of 
the fibres of the deltoid, which are thus brought 
into undue prominence, causing the shaft of the 
humerus to appear as if it wore bent inwards 
just below the insertion of the deltoid. The 
arm, too, looks longer on the affected side, be- 
cause the head of the bone lies below its normal 
position when it occupies the glenoid cavity. 
The anterior fold of the axilla looks fuller than 
that on the lopposite side, for Ihe pectoral 
muscle is raised by a rounded s^velling which 
partly effaces the subclavicnlar fossa. The 
head of the bone can always be felt in its new 
position, and both active and passive move- 
ments of the shoulder are much hampered at 
the shoulder, for the patient is unable to place 
his hand on the top of his head, or to put the 
injured arm behind his back. Duga's test is 
founded on this limitation of movement. It con- 
sists in placing the hand of the dislocated side 
on the opposite shoulder. If the shoulder be 
* really dislocated the elbow will be elevated, and 
will stand out prominently in front of the chest, 
and no force applied in moderation will bring it 
flat against the sternum. Another test consists 
in applying a flat ruler to the outer border of 
the humerus from the external condyle to the 
acromion. If the head of the bone lies in the 
glenoid cavity the ruler will stand out three- 
quarters of ap inch, or more, from the tip of 
tl^ shoulder ; but if the. head of the humerus is 
displaced inwards either by *di8location of the 
head or fracture of the neck, the ruler will rest 
against the acromion. Both these tests, though 
they are widely used, are open to fallacy — in 
the one case, from fear rendering the muscles 
round the shoulder rigid ; in the other, from an 
undue amount of swelling. I prefer, therefore, 

I to trust to the getaeral characters given above, 
assisted by the use of the X-rays when there is 
any unusual difficulty* or doubt. 

Differential Diagnosis. — Severe contusions of 
the shoulder and paralysis of the deltoid may be 
mistaken for a dislocation, though the converse 
mistake is the more common. In these cases 
the surgeon should assure himself that the head 
of the bone is really in its natural position. 
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Fractures of the neck of the scapula, of the 
acromion, and of the neck of the humerus may 
Be mistaken for a dislocation of the shoulder. 
The occurrence of crepitus, and the recurrence 
of the deformity should the surgeon have en- 
deavc^ured to replace such an injury by manipu- 
lation, will be sufficient to point out the true 
nature of the case. • 

Prognosis. — In the simpler cases the prog- 
nosis is good, as the patient generally recovers 
the full lise of his arm, but even here it is well 
to test the action of the deltoid and^the cutaJHe- 
ous sensibility over the shoulder on the day 
after reduction, for the circumflex nerve is often 
bruised and may be paralysed. From the^e 
simple cases a dislocation passes through every 
grade of severity. It may be complicated by 
pressure on the axillary vessels and nerves 
leading to serious after-effects. There may be 
a coincident fracture of the neck of the bone, 
or the dislocation may be associated with a 
lacerated wound rendering it compound. In 
one or two instances I have seen serious haemor- 
rhage, due to laceration of the axillary vein •and 
of the posterior circumflex artery. » 

Treatment . — Reduction is th« only proper 
treatment fof a dislocated shoulder, and this 
should be performed immediately. If it can be 
done at once, whilst the muscles are still relaxed 
from the effects of the shock, the head of the 
bone can usually be replaced without trouble. 
But they soon become fixed V)y tonic contrac- 
tion, and more skill is then needed. The 
surgeon takes a great responsibility upon him- 
self who waits even one night before he reduces 
a subcoracoid or subglenoid dislocation of the 
shoulder, for the head of the bone is pressing^ 
upon the axillary vessels and nerves, often 
with disastrous results. 

As a general rule it is hardly safe to 
attempt to reduce by manipulation a shoulder 
which has been dislocated for more than six 
weeks, and the older the patient the less is the 
surgeon inclined to meddle with such a case. 
Very serious accidents have occurred during 
attempts at reduction, and it is wiser, therefore, 
in long-standing dislocations to cut down upon 
the head of the Bone, and then to replace or 
excise it. 

Reduction. — The obstacles to reduction are 
the untorii capsule at the upper and outer part 
of the joint, and the tonic conJ:raction of the 
pectoralis major and latissimus dorsi muscles. | 
But the scapula moves so freely upon the 
thorax that dislocation of the shoulder is not 
subject to the same rigid rules of reduction as 
is the case in the hip (Vol. iv. p. 224). Two 
methods of reduction are in common use, viz. 
Kocher’s method by manipulatwn, and Sir 
Astley Cooper’s plan Of extension. Both 
methods have their advocates, and I have 
obtained equally good results from both. 
Kocher’s method is perhaps rather better fitted 


for old and delicate people ; AtStley Cooper’s for 
young and rnusculaj; adults. 

Kocher'^s Method .^ — The patient is seated, and 
the surgeon stands facing him and upon his 
injured side. He bends the elbow, and grasps 
it in one hand whilst he seiijes tht? wrist with 
the other. He then bends the eibow, and 
adducts, the arm until the elbow touches the 
, trunk. The arm is immediately rotated out- 
wards as far as it will go, and being* thus 
adducted and rotated outwards th^^ elbow is 
carried well forwards and upwards. The whole 
arm is then rotated inwards, so that the hand 
sweeps over the chest whilst the elbow is 
brought back to its original level. The bone 
slips into place with a hardly perceptible click 
in a successful case, and the shape and move- 
ment of the joint are at once restored. No 
I violence should be used, and the manipulation 
must be done in an orderly fashion. ,It is not 
[ usually necessary to administer an anaesthetic. 

I Dr. Helferich explains the effects of the 
j movements in the following words : “ During 
I the adduction of the arm the upper part of 
the capsule is stretched, and the head is pressed 
against the edge of tire glenoid cdvity, so that 
the later rotation turns it on this part of the 
scapula and not round its own axis. When the 
arm is elevated the coraco-humeral ligament is 
relaxed, and the head begins to pass through 
the rent in the capsule. * The inward rotation 
completely replaces the head of the bone within 
the capsule. 

Sir Astley Cooper^ s Method. — The patient 
lies upon a firm bed or couch, stripped to the 
waist. The surgeon removes his boot from the 
right foot for the right shoulder, and from the 
left foot for the left shoulder. He then sits 
facing the patient, and on a level with his 
knees, places his unbooted heel in the axilla 
of the injured side, grasps the wrist or humerus,- 
and pulls st«;adily upon the arm, at the same 
time carrying the limb towards the middle line 
of the body, and pushing the upj^er end of the 
humerus, into place with his heel. A roller 
towel attached to the patient’s arm witli a 
clove hitch, applied just above the condyles of 
the humerus, is sometimes a great help in 
muscular '*patients, or in those with fat and 
heavy arms. 

After Treatment. — It is sufficient to keep the 
arm at rest by fixing the hand to the opposite 
shoulder with a bandage,* whilst a cooling lotion 
is applied to the injured part. * Passive move- 
ments should be commenced *at the end of a 
week, and in simple cases the arm should be 
set free within a fortnight. But no dislocation 
should be allovyed to go unreduced, and the 
surgeon is bound to effect reduction even by 
operative measures, when manipulations have 
failed, for unreduced dislocations of the shoulder 
result in very ^painful and useless Joints. 

Irreducible Dislocations . — A certain number 
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of dislocations are irreducible iu the sense that ' 
the head of the bone canngt be replaced by the 
ordinary methods of manipulation. 

The coexistence of a fracture of the \ipper 
end of the humenis with a dislocation of the 
Shoulder is^ a not uncommon cause of irreduci- 
bility. The method of treatment in these 
unfortunate cases has varied greatly. ^ It used 
to be the rule to wait unti^ the inflammatory^ 
process had subsided before the head of uhe 
bone was excised, and this rule is still a good 
one to follow if the surgeon does not see the 
patient until some time after the acoideiit, or 
if he is unable to^ operate immediately. But if 
the patient be seen at once and the operation 
is not delayed, it is better to cut down upon 
the front of the joint, reduce the dislocation 
and wire the fracture, before the tissues have 
become softened and infiltrated. 

The difficulty in reduction is sometimes due 
to the capsule being detached from the scapula 
rather than torn through as is usual, and in 
old-standing dislocations the condition of the 
capsule is oiie of the commonest causes of the 
impossibility of reduction, whilst in other cases 
the muscles < become sclerosed and shortened, 
or the head of the humerus is altered in shape. 
These cases are also best treated by arthrotomy 
and replacement of the head if possible. Re- 
section must be performed when the humerus 
cannot be replaced without undue dithciilty. 
It is most important in the case of children 
that the epiphyseal cartilage should not be 
injured, and only the dssified portion of the 
head should be removed, the epiphyseal cartilage 
being carefully spared. The resected end of 
the humerus too should not be pushed into 
the glenoid cavity, lest the growth of the bone 
should cause anchylosis. In adults, on the 
other hand, it is the rule to push the resected 
‘ end of the bone into the glenoid cavity when 
regeneration of the bone is expected. The 
operation of resection or excision of the shoulder 
is described <in p. 157. 

Secondary Dislocations op the Shoulder 

Secondary dislocations are either associated 
with paralysis of the deltoid and scapular 
muscles, often due to poliomyelitis, or they are 
seen after destructive inflammation of the joint, 
and as recurrent dislocations they occur after 
traumatic dislocations^ as a result of causes 
which are too slight t5 displace a normal joint. 
The causes of habitual dislocation are many ; 
the chief causes Joeing laxity of the capsule of 
the joint, partial fracture of the head of the 
humerus or of the glenoid cavity, tearing away 
of the muscular insertions, rupture of the 
tendons around the joint, and abnormalities in 
the shape of the head of the humerus, probably 
the result of chronic non suppurative inflam- 
mation. 

The treatment of recurrent "^dislocations of 


the sKoiilder joint should be by massage and 
exercises. The exercises should be made against 
resistance, and should be especially directed 156 
the development of the atrophied muscles. Ab- 
duction of the affected arm will cause contrae- 
tion of the deltoid, whilst a course of electrical 
treatment will assist in causing them to* contract. 
The shoulder should be shampooed daily, and 
the treatment should be continued for three 
months. If the dislocation recurs at the end 
of this time, an operation may be pe’rlbrmed td , 
e:j^ose the front of the capsule, which is tliGIi^ 
resected and shortened by the insertion Of 
sutures. 

Rupture of the Biceps Tendon 
May result from any of the accidents which 
usually cause dislocation of the shoulder. The 
head of the humerus is drawn upwards and for- 
wards in its socket until its further progress is 
stopped by the acromion and coracoid processes 
and by fche coraco-acromial ligament. The con- 
dition was known at first as partial displacement 
of Uie long head of the biceps — though there is 
no pathalogical evidence to show that such dis- 
placement ev( 2 r occurs without rupture — and 
afterwards as partial displacement of the head 
of the humerus, in the belief that the capsule 
in such cases was stretched, but not torn. The 
treatment is the same as for ordinary dislocations 
of the shoulder, viz. reduction and subsequent 
rest of the joint. 

Dislocation of the Acromial End op 
THE Clavicle 

The acromial end of the clavicle may be dis- 
located alone or simultaneously with the sternal 
extremity, and the displacement is either in- 
complete or complete according as the acromio- 
clavicular ligaments alone are ruptured, or both 
the acromio clavicular and the ooraco-clavicular 
ligaments are torn. The condition is painful, 
and the attitude of the patient is similar to that 
assumed in a broken clavicle, for the patient 
supports the elbow of the injured side with the 
uninjured hand, whilst he bends his head to- 
wards the affected sh guilder. The abnormal 
projection of the collar bone (^n the affected side 
is very evident, the arm falls towards the chest, 
and the cavity of the axilla is diminished, 
whilst the head of the humerus and the 
acromion are less prominent than on the sound 
side. ** 

Treatment . — Reduction may be difi&cult owing 
to the acromial entj of the clavicle becoming en- 
tangled in the anterior fibres of the trapezius, 
but usually it is as easy to replace as it is 
difficult to keep the two bones in apposition. 
The treatment generally adopted is to bend 
the elbow to a right angle, and then carry a 
long strip of adhesive plaster, three inches wide, 
under the forearm close to the olecranon, 
bringing the ends along the front and back of 
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the arm to cross over the encj of the clavicle, 
and adhere to the chest wall in front and to the 
l^apula behind. The forearm is then supported 
in a large arm-sling (vol. i. p. 361), and the 
arm is bound to the side with a bandage. When 
the method fails, and there is much loss of 
function *or great deformity, no hesitation should 
be felt in uniting the outer end of the ^clavicle 
to the acromion with a stout silver wire. 

Fractures 

Fracture of the scapula, humerus, and clg.v- 
icle occur in the immediate neighboufhood of the 
shoulder at all ages and in both sexes. 

Fractures of the Acromial End op tjb 
Clavicle. — The outer end of the clavicle may 
be broken between the conoid and trapezoid 
ligaments or external to the trapezoid. Frac- 
ture between the ligaments is a rare accident, 
accompanied by pain and crepitus, but without 
any displacement of the two fragments. Frac- 
ture beyond the coraco-clavicular ligament is 
more common, and there is considerable dis- 
placement. The fragment attached to * the 
scapula is drawn downwards and in*vards by 
the weight of the shoulder, and action of the 
muscles attadied to the shoulder until it may 
even unite at a right angle with the rest of the 
clavicle. 

Treatment . — A simple sling with a piece of 
lint soaked in some evaporating lotion should 
be sufficient when there is no displacement, but 
when •the displacement is marked and is not 
remedied by the application of Sayre^s method 
of strapping the arm (vol. iii. p. 351), the 
fragments should be wired together. 

Fractures of the Scapula. — The scapula 
in the neighbourhood of the shoulder may bef 
broken at the neck or at the edge of the glenoid 
cavity ; the acromion may be fractured or the 
coracoid process may be broken. Fractures of 
the neck and edge of the glenoid cavity have 
been usually associated with dislocation of the 
shoulder, for which they may be easily 
mistaken. 

Treatment . — There is but little to be done 
for these injuries except to reduce the disl(jca- 
tion under an aftaesthetic, to keep the arm at 
rest, and to protect it from accidental injuries 
by the use of a shoulder cap, a small axillary 
pad often being serviceable in supporting the 
shoulder. 

A. fractured acromion is recognised by the 
flattening of the shoulder, the depression of the 
arm, and the interruption/ in the bony ridge 
which it forms with the spine. It should be 
remembered, however, that some at least of the 
apparently ununited fractures of the acromion 
are in reality instances of epiphyses which have 
never been united to the bone. 

Fracture op the Coracoid Process. — The 
coracoid process is not often broken, but it may 
be fractured by direct violence, by dislocation of 


the head of the humerus upwards and forwards, 
by extreme flexion of the shoulder joint when 
the coracoid is brought into forcible contact 
with the under surface of the clavicle, by 
sudden muscular action, and even by falls upon 
the elbow. There may not be muph displace- 
ment, or the broken fragments may.be widely 
separated, being drawn downwards by the 
action of the muscles attached to it. Bony 
union takes place when the parts can be# kept 
in apposition. 

Treatment. — The forearm shoula be fully 
flexed, the arm being brought forwards over 
the chest wall and secured in position by 
strapping, Avhilst a pad is ^placed over the 
acromial end of tlie clavicle. 

Fractures of the Humerus. — Fractures of 
the upper end of the humerus are more fre- 
quent and more important than those of the 
scapula. They may be divided broadly into 
the rare intracapsular fracture through the 
anatomical neck of the bone and the extra- 
capsular fracture throfigh the surgical neck. 
The actual line of fracture, however, is usually 
so irregular that it is partly within and partly 
outside the attachmei\t of the capsule. Either 
form of fracture may be impacted. 

Causes. — The cause of the fracture is 
generally a direct blow or fall upon the 
shoulder, though it is sometimes produced by 
indirect violence, as by^a fall upon the elbow 
or hand. It is more common in middle-aged 
and old people than in children or young adults. 

Pathology . — The fmcture is situated above 
the attachment of the large muscles into the 
shaft of the humerus, and the upper end of the 
lower fragment is therefore drawn upwards and 
inwards towards the coracoid process, whilst 
the head and neck of the bone is abducted and 
rotated outwards. 

Signs and Symptoms . — The pain is often well 
localised ow^ng to pressure upon the nerves, 
and there may be great and rapid swelling of 
the shoulder due to hsemorrhage %:om laceration 
of the circumflex arteries. There is but little 
deformity in the immediate neighbourhood of 
the shoulder, for the head of the bone is in 
its place and bears tlie normal relation to the 
acromion.. but it is difficult to feel the coracoid. 
The arm hangs nearly vertical, and when the 
elbow is brought to the side the hand on the 
injured side can be ma4e to lie on the opposite 
shoulder, thus distinguishing the injury from 
a dislocation. There is a shortening of three- 
quarters to one inch in the measurement from 
the acromion to the external condyle on the 
injured side. Crepitus can be elicited by firmly 
grasping the head of the bone and rotating the 
elbow. The diagnosis from symptoms is very 
obscure in cases of impacted fracture, as, except 
for the shortening, the other signs are absent. 
The radiograph, however, is of use in these 
injuries. * 
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Treatment . — The treatment consists in apply- 
ing a bandage to the hand and arm. A smell 
pad of wool powdered ’"ith line oxide or‘ starch 
is then placed in the axilla, and the elbow is 
carried well across the chest to counteract the 
inward disj^lacement of the lower fragment. 
It will soiijetimes be found advisable to mould 
a guttapercha shield reaching from the middle 
of the clavicle to the upper part of the forearm, 
which ifci flexed at a right angle, and suflficiently 
large to fit the outer, anterior, and posterior 
aspects of the limb. Passive movements should 
be commenced on the fourteenth day in simple 
cases. 

The prognosis is* good, but a dislocation may 
be combined with the fracture, and the upper 
fragment may be so twisted that it can only be 
replaced by manipulation when the patient is 
under an anaesthetic. 

Separatkd Epiphyses. — Anatomy. — The 
upper enb of the humerus is developed from 
three centres which blend with each about the 
sixth year, and form tho fully ossified head at 
the age of puberty. The three- centres are one 
for the head, one for the great tuberosity, and 
one for the leii^ser tuberosity. The united upper 
epiphysis is cup-shaped, and includes the two 
tuberosities, the upper fourth of tlie bicipital 
groove, the whole of the head and anatomical 
nock, as well as a very small portion of the 
bone external to the less<9r tuberosity. 

Pathology . — The whole upper epiphysis may 
be separated with or without displacement, or 
the great tuberosity may be detached separately. 
Separation of the whole epiphysis occurs most 
frequently between the ages of ten and fifteen, 
though instances are recorded from birth up to 
twenty-five. It is produced by falls or blows 
upon the shoulder, and when the whole epiphysis 
is detached the violence is often sufficient to 
make the injury compound. The diaphysis is 
either completely or incompletely separated, 
and when it is complete the end of the shaft 
may be displaced in any direction. 

Signs and Symptoms . — The arm hangs help- 
less Against the side of the body, with the elbow 
drawn slightly aw'ay and projecting backw^ards 
or downwards according to the displacement. 
There is abnormal mobility just l^elow the 
shoulder joint, so that the arm c^n be brought 
close to the side, and passive movements are 
free though painful. T|iere is often great pain, 
and the swelling is rapid and considerable, in- 
volving the whcle of the shoulder and the upper 
third of the arm. The shoulder is increased in 
width antero-post^riorly, and the head of the 
bone occupies its normal position. There is 
muffled crepitus, and the arm is not materially 
altered in length, ^ 

Differential Diagnosis . — The separation of the 
whole upper epiphysis has to be diagnosed from 
a dislocation, which is one of the rarest accidents 
in children, from true fracture of" the surgical 


neck, ffom separq,tion of eith'er tuberosity, and 
from sprains and contusions. 

Prognosis. — The prognosis is good in ,th« 
simple cases, though thei'e may be some arrest 
of development, but there is often so much 
stripping of the periosteum from the shaft of 
the hume^-us that periostitis and necrosis may 
take place. This separation of the periosteum 
forms an additional danger in compound injuries, 
which I have seen followed by rapid death from 
pyicmia. 

'iffreatment . — The patient should be anaesthet- 
ised. and th*e diaphysis should be methodically 
replaced by steady traction upon the arm aided 
by slight abduction and rotation. Splints 
snouid then be applied, and the shoulder treated 
as if fc a fracture, by flexing the forearm and 
bringing it forwards so that the fingers lie upon 
the opposite shoulder. This carries the elbow 
well across the chest, and the injured arm is 
then fixed securely by a broad flannel bandage. 
Some means of extension may be employed 
advantageously in older children. Massage, 
supoJemented by a judicious use of electricity,' 
will be 0 ^ great service wdien there is loss of 
powder with muscular atrophy. It should be 
commenced about the beginning’- of the third 
week after the accident. 

It is sometimes impossible to reduce the 
displaced upper end of the diaphysis, and in 
these cases, when there is great displacement, 
deformity, and interference with the movements 
of elevation and rotation of the shoulder, the 
question of excision of a portion of the bone 
may be advantageously considered, with or 
witliout subsequent wiring. 

Separation of the Turerositibs. — The great 
Wberosity is usually torn off by direct violence, 
though it has been detached by muscular force. 
The tubercle is drawui upwards and backwards 
tow^ards the back of the acromion process, whilst 
the shaft of the bone is pulled upw^ards and 
inwards. 

Symptoms . — These changes in position lead 
to a great widening of the shoulder, wfflich is 
best seen by looking at the patient sideways or 
fro^r behind, and there ij^a marked prominence 
of the coracoid process on lehe injured side. 
The separated epiphysis can often be taken 
between the finger and thumb, and can be 
moved into its natural position, and if the arm 
be extended at the same time, the deformity is 
temporarily overcome. 

Treatment . — The best results are obtained by 
putting the patient to bed, raising the arm 
above the head, and securing it in such a 
position that the greater tuberosity lies over 
its point of separation. When from any reason 
the patient cannot be kept in bed, a guttapercha 
or leather cap should be moulded to the shoulder, 
and fitted on its inner surface with a pad to 
retain the great tuberosity in position. 

The lesser tuberosity of the humerus may 



SHOULDER, DISEASES AND II^JURIES OF 


151 


also be detached, ’ but I have not yet ‘seen a 
case. Some surgeons treat both these injuries 
wiring the detached fragment of bone to the 
humerus. 

, Separation of the Coracoid Process. — The 
entire epiphysis of the coracoid process may be 
separated, or only the small ‘apical p 9 rtion 
which has a separate centre of ossification. 
The whole coracoid process cannot be separated 
as an epiphyseal injury after the seventeenth 
year. The accident is usually the result of 
very severe violence applied directly to tjjie 
front of the shoulder. • 

Symptoms . — The symptoms are pain over the 
coracoid process, inability to raise or adduct the 
arm in consequence of interference with tft« 
attachment of the biceps and coraco-brachialis 
muscles, abnormal mobility of the detached 
process, and muffled crepitus. The injury may 
be complicated with dislocation or fracture of 
the humerus, or with dislocation of the outer 
end of the clavicle. 

The treatment consists in keeping the arm 
and forearm fully flexed to relax the muscles 
attached to the coracoid process, wjiilst the 
elbow is sujjported and the whqle arm on the 
injured side k bound to the chest. 

Inflammatory Conditions. — The shoulder is 
not especially liable to inflammation, and the 
war in South Africa has shown that it may be 
very severely injured without great or per- 
manent interference with its function. 

SiMi’LE Inflammations. — Wounds . — My col- 
league, Mr. Bowlby, lately surgeon to the Port- 
land Hospital, says that most of the bullet 
wounds involving joints healed without diffi- 
culty in the South African campaign, and gave 
rise to but little synovial effusion. Thus, s? 
gunner shot through the right shoulder joint 
from front to back was able to return to his 
battery in five weeks^ time, passive movements 
having been commenced about fourteen days 
after the injury. The results in civil life, how- 
ever, are somewhat less satisfactory, for a wound 
involving the joint usually suppurates. 

Simple Synovitis. — Cold, overuse, and direct 
injury are the commoji causes o*f simple syno- 
vitis of the showlder. The painful eifusioif is 
easily controlled in a healthy person by resting 
the joint and avoiding the cause. 

Sprains . — The game of hand fives is some- 
times responsible for a peculiar sprain of the 
shoulder which involves the sflpraspinatus, the 
infraspinatus, and the triceps muscles, causing 
a good deal of pain down tl^e arm. 

Infective Inflammations. — The inflamma- 
tions of the shoulder due to micro-organisms 
and their products are numerous, and may be 
severe. Rheumatism, scarlet fevgr, and more 
rarely typhoid, cause synovitis of the shoulder, 
which is either serous, plastic, or suppurative. 

Acute osteomyelitis sometimes begins near the 
epiphyseal line of the head of the humerus. It 


occurs in delicate children often after a slight 
injury, and when they have recently recovered 
from one of the exarithemata. 

The symptoms are pain, loss of function in 
the joint, a high temperature, and a sudden 
onset. The actual nature of the illness may be 
overlooked until the formation of an abscess 
enables the surgeon, after opening it, to 
demonstrate the presence of dead or carious 
• bone. , 

The treatment consists in cutting down upon 
the inflamed bone as soon as possible, when, if 
pus has already found .ts way into the joint, 
there need be no hesitation in thoroughly drain- 
ing its cavity, for even prolonged drainage is 
not inconsistent with a useful joint afterwards. 

Acute arthritis in children is considered under 
the heading syphilitic disease of the shoulder. 

Tuberculous Disease. — Pathology. — The 
shoulder is affected with tubercle in about 
25 per cent of tuberculous joints. As? is usual 
in joints, the cancellous bone of the head and 
the synovial membrane ere affected, the stress of 
the inflammation seeming sometimes to fall more 
upon the one than upon the other, and without 
adequate reason. When suppufation occurs 
the abscess usually tracks along the tendon of 
the biceps or opens into the bursa beneath the 
deltoid. More rarely it appears in the axilla, 
or it may point behind in the supraspinatus or 
infraspinatus fossa). ^Enlarged bursa) and pro- 
longations from the synovial membrane some- 
times appear at a distance from the joint, with 
which they may have no obvious connection. 
Such enlargements are known as Baker’s cysts, 
and are always indicative of tuberculous disease 
of the joint. The head of the femur in ad- 
vanced cases may be reduced to a mere shell of 
bone, or it may die and lie loose as a sequestrum 
within the capsule. There is also an inter- 
esting group of cases in which tuberculous 
inflammation of the shoulder may run its entire 
course to anchylosis without sufficient symp- 
toms to draw attention to the jc^nt, so that a 
completely fixed shoulder may be found in a 
child who hardly seems to have been ill. . 

Symptoms . — The most prominent symptoms 
are wasting of the deltoid and scapular muscles, 
with internal rotation and adduction of the 
arm. The joint is stiff, and the inferior angle 
of the scapula moves coincidently with the 
humerus when the arm is rotated, when the 
elbow is moved backwaiids or forwards, or when 
it is drawn away from the side. Pain is not 
usually a marked feature in the disease, but if 
it occurs it is referred to the %niddle of the arm 
near the insertion of the deltoid. 

Prognosis . — The prognosis is better than in 
tuberculous disease of other joints. 

Treatment. — The joint should be put at rest 
by applying a plaster-of-Paris bandage after a 
pad dusted with oxide of zinc powder has been 
placed in the axilla to produce a certain amount 
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of abduction. In. the rare cases when the pain 
is severe the actual cautery or the application 
of a succession of small bli^ers is often ilseful. 
The joint should be kept at rest for a period of 
from three to six months. The free movement 
gf the scappla upon the trunk makes it almost 
useless to attempt passive movements between 
the scapula and humerus ^ for if the shoulder is 
going to anchylose it will do so in spte of all 
the s^irgeon’s efforts, whilst he cannot take any ® 
credit for a movable joint. An abscess should 
be opened as soon as it is noticed, and an 
atypical excision is sometimes required when 
persistent sinuses make it probable that there 
is carious or necrosing bone. Formal excisions 
of the head of the bone are becoming less and 
less frequent. 

Syphilis. — Surgeons are so accustomed to 
treat cases of tuberculous inflammation in joints 
that they are apt to overlook the various arth- 
ritic maitifestations of syphilis. Several forms 
of syphilitic inflammation occur in the shoulder. 

Acute Aktiiritis. — S^mptoins. — The earliest 
syphilitic manifestation occurs in connection with 
the epiphyseal line, leading in some cases to 
early synostosis, and thus to the stunting of 
the bone, which is sometimes extraordinarily 
shortened. More usually, however, the joint 
becomes inflamed. Within a few months of 
birth the child is noticed to move one arm less 
than the other, and to c^ry when its shoulder 
is touched. The skin fs normal at first, but it 
soon becomes congested and bluish in colour, 
the outline of the joint alters, and in a few days 
a -globular swelling beneath the deltoid shows 
that an abscess has been formed. This condition 
may be mistaken for a malignant growth of the 
head of the humerus, but there is often other 
evidence of syphilis, whilst the rapidity with 
which a fluctuating swelling is formed, and the 
presence in it of pus, should be sufficient to 
prevent the surgeon from looking upon it as a 
sarcoma. * 

Treatment . abscess should be opened 
and drained as quickly as possible, and the 
inflammation soon subsides under the influence 
of grey powder, in doses of one-third to one 
grain three times a day. 

Gummatous synovitis may occur in the 
shoulder, but it is less frequent^ in this joint 
than in the knee and ankle. It is liable to be 
mistaken for tuberculous synovitis, but it is 
less painful, and is rapidly cured when mercury 
is given. *, 

Chondro - ARTHRITIS is the worst, as it is 
fortunately the rftrest, syphilitic lesion in the 
shoulder. The head and shaft of the humerus 
are extensively affected by a rarefying osteitis, 
which is associate^ with a deposit of caseating 
material in the cancellous tissue. A similar 
process takes places in the articular cartilages, 
and leads to the formation of irregular grooves 
and pits in the head of the bone. » 


Symptoms . — The condition occurs about pub- 
erty, in consequence of inherited syphilis, and 
it may be preceded by transient attacks ^f 
ynovitis, with evidence of chronic inflammation 
of the long bones. Many joints are simultanje- 
ously affected, and there is other evidence of 
syphijis, often with marked intraoculai' lesions. 

Diaywjsis . — The case is likely to be mistaken 
at first ‘lor tubercle, but it runs a slower course, 
and there is less tendency to suppuration. 

Treatment is not of much avail. The internal 
adjministration of mercury and iodide of potas- 
sium seems‘ to be useless, but some benefit may 
be derived perhaps from mercurial vapour baths 
and the inunction of a 10 per cent solution of 
ftfbate of mercury. 

Arthi "Tis Deformans, Osteo-Arthritis, or 
Rheumatoid Arthritis. — This chronic and 
troublesome affection attacks the shoulders in 
about a quarter of the total number of persons 
affected. The disease occurs in several different 
forms. In one variety the joint is uniformly 
enlarged, partly as a result of the thickening 
of the capsule, and partly in consequence of 
synovial ^effusion. Muscular atrophy is a pro- 
nounced feature, and there may be 'considerable 
muscular contracture. The amount of pain 
bears no relation to the severity of the articular 
lesion. It is sometimes hardly felt, whilst in 
other patients it is most distressing. In another 
variety, the stress of the disease falls upon the 
ends of the bones rather than upon the soft 
tissues of the joint. The joint is greatly de- 
formed. It crackles and creaks on movement, 
and the motion may be hampered by the forma- 
tion of osteophytes in the surrounding connective 
tissue. A third variety is limited to children, 
ijften ill those who are found to have pericarditis. 
In these cases the lesion is chiefly synovial, and 
there appears to be no tendency to the forma- 
tion of osteophytes. Yet it leads to anchylosis 
by the formation of bridges of bone after 
destruction of the articular cartilage. 

Symptoms . — In a typical case the shoulder 
becomes troublesome about the age of 45 or 50. 
Pain is felt in and near the joint, and there is 
a nersistent dull aching referred to the in- 
semon of the deltoid. The oymptoms slowly 
increase, and are soon accompanied by muscular 
wasting, and by a creaking or crackling sensa- 
tion when the joint is moved. Changes take 
place both in the head of the humerus and in 
the glenoid cavHy, until the appearances, pre- 
sented are those of an old subcoracoid dislocation. 
The long tendon of the biceps is occasionally 
destroyed, or it may be merely displaced from 
its groove, Suppuravtion occurs in a few 
instances. 

The pathology of the condition is as yet 
unknown, but a body of evidence is slowly 
accumulating to show that some forms are 
perhaps very chronic infective inflammations, 
occurring in persons who are reduced by 
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overwork, mental * worry, or ^ unhealthy sur- 
roundings, 

'^'j^eat^neni . — Prophylactic treatment will con- 
sist in ascertaining if there is any local cause I 
of. infection, even though it be but a slight 
cystitis, an inflamed tooth, or a pericardial 
aflection. ’ Palliative treatment consist^ in I 
feeding the patient well, combined with mas- 
sage of the affected muscles and the application 
of small blisters to relieve the pain. Hot air 
baths, by some apparatus of which Tallerman’s 
is a type, may be employed advantageous^ 
in some forms of the disease. It is still too 
early to do more than allude to the curative 
effects of light. X-rays, and similar means which 
are at present being tried on an extensive sca/e» 
at many different centres. There can be no 
doubt, however, that patients derive much 
benefit from the regimen prescribed at the baths 
of Bath, Buxton, Harrogate, and Strathpeffer 
at home, and at those at Aix-les-Bains, Nauheim, 
and Wild bad abroad. 

Excision of the head of the humerus may be 
n'ecessary in a few advanced cases of arthritis 
deformans, when the joint is very pair^ful and 
crippled in a*bad position, but I 4o not happen 
to have seen a case where it seemed advisable 
to perform such an operation. 

Spinal Arthropathies. — The chief spinal 
arthropathies affecting the shoulder are syringo- 
myelia and Charcot’s disease, which is tabetic. 
In syringomyelia no less than 32 per cent of 
the cases exhibit lesions of the shoulder. 

Pathology . — Syringomyelia is due to an al- 
teration in the neuroglia of the spinal cord, 
which leads to the formation of one or more 
irregular cavities in the tissue. The disease 
usually begins in the upper part of the cord, 
the grey commissure and posterior cornua being 
first affected. Mr. Targett describes the joint 
as being affected in two forms. In the hyper- 
trophic form the articular ends of the bones are 
deprived of their cartilage, and the exposed 
osseous tissue is worn away, but at the margins 
of these surfaces the cartilage is much thickened, 
and the ends of the bones are irregularly 
enlarged by osteophytps. The capsule of -the 
joint is dilated an^ thickened by large deposits 
of bony and of calcareous material ; its inner 
surface is beset with polypoid outgrowths of 
the synovial membrane. These pedunculated 
bodies may be very abundant, and occupy much 
of the cavity of the joint. There is often a 
coincident production of new bone upon the 
adjacent part of the shaft, eijjher in the form of 
exostoses or as a general thickening of the dia- 
physis by an osteoplasktic periostitis. The 
attachments of the tendons, ligaments, and 
fasciae near th^ joint are liable to became ossified. 
In syringomyelia, as in tabes, the bones exhibit 
a predisposition to spontaneous fracture, and 
when such fractures are intracapsular the dis- 
placement of the fragments may cause great 


deformity of the joint. The. atrophic variety 
of syringomyelia is distinguished by rarefaction 
of the cancellous tissue and very extensive de- 
struction of the ends of the bones. Thus the 
glenoid cavity and the neck of the scapula are 
gradually removed, the head of the humerus is 
worn away, and the atrophied* upper end of the 
shaft plays upon the stump of the coracoid pro- 
cess. In this manner the humerus may be 
•reduced several inches in length. The affected 
bones are exceptionally smooth and light from 
wasting, yet the tendency to ossification in the 
neighbouring muscles may still exist. 

Symptoms , — The first indication of the dis- 
ease is often a sudden, rapid, and almost pain- 
less effusion into the cavity of the joint, but 
without redness or heat. Three-quai’ters of the 
patients are men. The swelling usually sub- 
sides at first under treatment, but the attacks 
recur, and the capsule becomes in time so much 
relaxed that the shoulder may be di!ilocated. 
These signs are associated with marked impair- 
ment of sensations of *pain, heat, and cold, 
though the tactile sense, the muscular sense, and 
the special senses are unaltered. Muscular 
atrophy commencing in the small npscles of the 
hand may extend imtirit involves the shoulder 
and trunk. Trophic lesions of the skin, such as 
bullous eruptions, ulcers, and painless whitlows 
(Morvan’s disease), are not uncommon, whilst the 
effects of disturbed ivitrition upon the finger 
nails may be very marked. It is not at all 
unusual, therefore, for the shoulder to suppur- 
ate in cases of syringomyelia, as a result of 
septic absorption from the ulcers on the skin. 
The bones become carious and necrosed, and as 
the condition is unattended with pain, the 
patient is said in some cases to have picked out 
his own sequestra and incised his own “ felons.” 
No treatment appears to be of any service ; but 
the surgeon should bear in mind that the 
anesthesia from which the patient suffers, re-* 
quires him tfo take every precaution against 
accidental injury, for ulcers once^ formed can- 
not be cured, and their presence hastens 
the end. ■ . 

Tabetic arthropathv or Charcot’s disease 
affects the shoulder much less often than the 
knee, and is at first hardly distinguishable from 
arthritis deformans. The articular surfaces of 
the shoulder joint are greatly altered. The 
glenoid cavity is replaced by a large hollow, 
bounded above and in t*^ont by the acromion 
and the coracoid processes, and b^low by a mass 
of bone springing from the axillary border of 
the scapula, and apparently jA-oduced by calci- 
fication of the long head of the triceps. The 
head of the humerus disappears, and the upper 
end of the bone fnay be conve:|jted into a large 
club-shaped mass, which is drawn upwards and 
forwards as in a subcoracoid dislocation. The 
joint may thus become flail-like, for the capsule 
is elongated. *In other cases spontaneous frac- 
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ture of the humerus may take place in the 
neighbourhood of the joint. 

Diagnosis, — There is usually no difficulty in 
making a diagnosis. The knee or hip is 
already afiected, the knee-jerks are absent, and 
the characteristic ophthalmoscopic appearances 
are present. Charcot’s disease may be distin- 
guished from syringomyelia by the fact that it 
does not suppurate, and that there is no 
ansDi^hesia. ^ 

No treatment is curative, and it can only be 
directed to save the joint as far as possible. 

Loose Bodies. — Loose cartilages are found 
less often in the shoulder than in the knee and 
elbow, but from the frequency with which the 
shoulder is the seat of tuberculous disease and 
of arthritis deformans enlarg(^d synovial fringes 
are not uncommon. The loose bodies derived 
from the synovial fringes are of several kinds. 
They are sometimes numerous and vesicular, 
apparently derived from cystic degeneration of 
the synovial fringes ; at other times they are 
multiple and cartilagmoiis, as is c^'mmon in 
joints affected with arthritis deformans, the 
cartilage cells being developed by a proliferation 
of the cartih^e cells which are found in healthy 
synovial fringes. Melon-seed bodies occur in 
the shoulder as a result of a chronic plastic 
synovitis. They consist of fibrin, and every 
stage can be traced from a rough mass of fibidn 
to the smooth and flattened masses which so 
closely resemble melon seeds in appearance. 

Treatineut. — A simple incision into the joint 
from in front will alloNV,of the removal of the 
loose bodies, if they are troublesome ; but it 
sliould be remembered that such joints are 
often on the verge of disease, and unless the 
wound heals V)y first intention a severe arthritis 
may be sot up. 

Bahalytic Deformities of the Shoulder. — 
The deltoid and the serratus magnus are the 
'muscles most likely to be paralysed in connec- 
tion with the shoulder. * 

Paralysis of the deltoid is due to spinal 
paralysis or \o injury of the circumflex nerve. 
Tha shoulder is much flattened, and- appears 
angular, for the projecting acromion stands out 
in marked relief. The relaxation of the 
ligaments is also well marked, for the finger 
can be passed between the head of the humerus 
and the glenoid cavity when the arm is drawn 
slightly downwards. 

Paralysis of the se't'riltus magnus is an inter- 
esting affectioit, which may be bilateral, and is 
often associated with paresis of the rhomboids 
and trapezius. 

Causes , — The condition may be congenital 
or acquired. In rare cases there may be a 
congenital absence of muscles, 'more commonly 
it is the result of cold. The last patient whom 
1 saw was a boy of nineteen who had lately 
been apprenticed to his father, a butcher, and 
he had to cry his wares outside the shop in all 


weathers. In other cases it may follow typhoid 
fever, infantile or other paralysis, or may occur 
in progressive muscular atrophy. , 

hymptoms. — The patient complains of weak- 
ness in the shoulder, and his friends notice that 
he has “ winged scapulaj,” for the condition may 
be byateral. The weakness is due to the fact 
that the inferior angle of the scapula slips 
forwards and stands out beneath the skin when 
the patient holds out his arm straight in front 
of his body. There is a diminution in the 
length and power of the reach of the affected 
arm, and the patient is unable to extend the 
arm upwards and forwards without bending the 
body sideways and flexing the forearm, the 
Jfumerus being at the same time much abducted. 
This is hie to the paralysed serratus failing to 
fix the scapula upon the ribs, by which means 
alone its rotation is possible. The surgeon can 
readily explore the under surface of the scapula 
with his fingers, so great is the separation 
between the bone and the thorax. 

Diag7wsis. — An examination of the spines of 
the^ vertebrce will distinguish this condition 
from th^ ‘‘ scapula alata ” of lateral curvature. 

Treatynent. -f— The afiected shoulder should 
be galvanised two or three times a w'eek with 
an induced current, strong at first and after- 
wards weaker. The positive pole should be 
placed over the spine on a level with the upper 
border of the scapula, whilst the negative pole 
is placed successively over the difierent digita- 
tions of the serratus magnus. Massage may 
also be usefully employed, the shoulder being 
kept warm and a sling being ivorn in the 
intervals of treatment. The patient should be 
put upon a course of strychnia and iron, and 
•"if there is much pain a blister may be applied 
over the lower part of the scalenus anticus 
muscle, i.e, over the clavicidar insertion of the 
sterno-mastoid muscle, with the intention of 
causing some counter-irritation of the external 
respiratory nerve of Bell. 

Tumours 

The clavicle, the scapula, and the upper end 
of the humeriis are all Ijablc to tumour forma- 
ti&n, the growths being either innocent or 
malignant. 

The iyinocent tumours are either bony or 
cartilaginous. The bony tumours are of the 
nature of exostoses, and grow chiefly from the 
scapula though*they spring sometimes fropi the 
neck of the humerus, causing pain and venous 
congestion of the ^xrm if they project into the 
axilla. Cartilaginous tumours grow as pure 
chondromata from th§ scapula. They undergo 
the various forms of degeneration common to 
this kind of growth, viz. cystic degeneration, 
fatty change, myxomatous degeneration and 
calcification. The rapid softening of the 
tumour which takes place in connection with 
the cystic degeneration sometimes leads to 
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a chondroma being* mistaken for a sarfcoma. 
Myelomata, formerly called myeloid sarcomata, 
gi^v^in connection with the clavicle, with the 
neck of the scapula, and with the upper end of 
the humerus always as tumours beginning inside 
the bone and leading to its expansion as they 
grow. The myelomata used to bd looked ijpon 
as malignant growths, but the tendency of 
modern pathology is to place them amongst the 
innocent tumours, for they do not recur if they 
be removed whilst they are still encapsuled by 
bone. They often follow an injury to th^ 
shoulder, and in their early stageS may be 
mistaken for sprains, or rheumatic affections 
resulting from the accident. They are allowed, 
therefore, to attain a considerable size, and have-^ 
too often involved the soft tissues before a 
diagnosis is made. Clinically, therefore, they 
are malignant of the least malignant type. 
The increased size of the bone can be recognised 
by careful examination as well as by the radio- 
scopic appearances, and the treatment will 
depend upon the stage which the growth has 
reached. 

The treatment consists in removal, of the 
tumour by excision of the affected bone, or by 
the more formidable amputation at the shoulder 
joint {see p. 156). 

The malignant tumours of the shoulder are 
always subperiosteal sarcomata, so far as they 
come under the observation of the surgeon, 
tliough the pathologist occasionally finds 
secondary deposits of cancer in the head of 
the humerus in patients who have died of 
scirrhus of the breast, and as a pathological 
curiosity cancer of the upper end of the humerus 
may be secondary to a uterine carcinoma. 

The sarcomata are spindle-celled, chondrify- 
ing, ossifying, or mingled with fibrous or 
myxomatous tissue. The early symptoms, 
especially when the growth is at the upper end 
of the humerus, are very obscure, and may 
consist of little more than impaired movement 
at the shoulder. In the later stages the rapid 
growth, the enlarged joint with congested veins 
and inflamed skin, may lead the surgeon to 
think he is dealing \yth some ‘inflammatory 
condition, especially as the patient may appear 
to be in good general health, and there is an 
absence of the ulceration and cachexia which 
are too often thought to be always associated 
with malignant disease. Sarcoma of the scapula 
usually begins on the dorsum or*at the neck of 
the bone, and the growth soon involves both 
surfaces, so that it is dif^^ult to ascertain 
whether it began as a periosteal or as an 
endosteal tumour. The ♦ surrounding muscles 
are therefore quickly involved, and the disease 
runs a rapid ^course. The axillary, glands are 
not often affected, but secondary tumours are 
found in the lungs, in the liver, and in the 
kidneys. The scapula may be excised, if the 
patient be seen early in the course of the 


disease, but recurrence is so frequent that it 
is better to perform Berger’s operation of 
complete removal of* the upper extremity {see 

Sarcoma of the clavicle is rare. It affects 
the neighbouring lymphatic glands, J^nd recurs, 
rapidly after removal. The j^’owth i§ usually 
diagnosed at an earlier period than the other 
sarcomatjl of the shoulder, but it should not be 
hiistaken for the more common tuberculous 
periostitis with osteitis of the bone. Complete 
resection of the clavicle may be undertaken 
{see p. 157). 

Sarcoma of the humerue is especially malig- 
nant, for the tumour may spread along the 
whole length of the bone within a few weeks of 
its first appearance. It is more rare in the 
humerus, however, than in the tibia and femur. 
The surrounding muscles are quickly involved, 
but the axillary glands escape. Extension from 
the humerus to the clavicle and scapuha are not 
at all uncommon, and it is advisable, therefore, 
in many cases to perform Berger’s major opera- 
tion upon the unfortunate patient. 

Treatment , — The broad principle of treatment 
to be followed in mahgnant disease of the 
shoulder is early and complete removal of the 
growth as soon as the nature of the swelling is 
recognised. But to be of any service the 
operation must be performed before the growth 
has ulcerated, and, in t^e case of endosteal 
sarcomata, before spontaneous fracture announces 
that tlie growth has escaped from the bone and 
is involving the soft tissues. Amputation of 
the shoulder with or without excision of the 
scapula and removal of the outer portion of the 
clavicle is alone of service in most cases of 
malignant disease of the shoulder, and the more 
extensive the operation the more satisfactory 
will be the result, for there will be the less 
likelihood of recurrence. 

WoundI^ of the Axillary Artery 

Wounds of the axillary artery^ result from 
stabs and less commonly from injuries inflicted 
during the reduction of old-standing dislocations 
of the shoulder. The haemorrhage varies with 
the extent of the wound. It may be so slight 
as to allow^ of repair and the subsequent forma- 
tion of an axillary aneurysm, or it may lead to 
rapid death. The loss of blood externally is 
not necessarily very great, for the tissues of the 
armpit allow of great dislM3nsion, and the bleed- 
ing may be in great part concealed. 

Treatment , — Pressure upon the subclavian 
artery as it passes over the fii%t rib will arrest 
the bleeding for a time, but local pressure is 
exercised with extreme difficulty at this spot. 
The axilla must be laid open a| soon as possible, 
and a ligature must be tied round the artery 
at a point above and below the injury, the 
artery being afterwards divided between the 
two ligatures. * No pads or compresses applied 
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to the axilla are of the least service in arresting 
hsemorrhage from the axillary artery. 

Axillary Aneurysj^l — Xn axillary aneurysm 
is nearly always the result of an injury to the 
artery, either in the form of an incomplete 
•wound involving the outer and a portion of 
the midepo coatS, a small puncture, or more 
often a bruise or strain from the front of the 
shoulder. The loose cellular tissue ^n which 
the f artery lies allows the aneurysm to attain* 
a considerable size before it is discovered. The 
whole length of the artery may be involved, 
but in the cases which have come under my 
observation the aneurysm has been chiefly in 
the first and secoVid parts of its course. 

Treatment . — The treatment is most unsatis- 
factory. Ligature of the third part of the 
subclavian may be carried out when the 
aneurysm is seen early, but after it has attained 
a large size the shoulder is pressed upwards so 
much as* to make this operation one of extreme 
difficulty. There is a great tendency too for 
the aneurysm to becouKs diffuse. In such cases 
the condensed tissue covering the aneurysm 
may bo exposed, and fine iron wire may be 
introduced fjirough a cannula into the cavity 
of the tumour, the small aperture being after- 
wards closed by a suture of fine silk. In 
other cases it might be advisable to inject some 
sterilised gelatine into the cavity of the aneurysm. 
When the aneurysrr^ leaks or shows other 
indications of rupture, amputation must be 
performed to save the life of the patient. 

« 

Operations 

Abscesses. — The line of safety in opening 
an axillary abscess has already been pointed 
out (p. 144). It lies from the centre of the 
axilla, but not too near the apex, along the 
inner and thoracic wall of the space. Axillary 
abscesses are best opened by “ Hilton’s metliod.” 
The skin is shaved, washed, anc^ rendered as 
aseptic as possible. It is then incised until 
the axillary «fascia is reached. This fascia is 
picked up with a pair of dissecting forceps, and 
is Carefvdly divided until a pair of dressing 
forceps can be introduced through it. The 
forceps are passed into the axilla closed, and 
they are pushed on until pus escji^es. The 
blades are then separated to enlarge the 
opening in the axillary fascia. When the 
abscess has been chronif, the surgeon introduces 
his finger and gently** breaks down any loculi 
to make the eavity as simple as possible. A 
counter-opening is made at the most dependent 
part, and effectivji drainage is provided. 

Amputations. — The shoulder may be ampu- 
tated by two methods. It may be either disarticu- 
lated at the joint^or the whole extremity may be 
removed, including the scapula and a portion 
of the clavicle. Disarticulation at the shoulder 
joint is performed for severe injuries, for gang- 
rene of the arm, for disorganisation of the joint 


i from ‘disease, fo;: some axillary aneurysms, and 
for malignant disease springing from the lower 
i part of the shaft of the humerus. There fere 
many ditferent ways of amputating at the 
shoulder, but Spencers method is undoubtedly 
I the best if it can be done. The arm to be 
' removed is held away from the side, and is 
! rotatecj outwards. The surgeon begins his 
incision half an inch external to the coracoid 
process, and carries it straight downwards and 
to the bone until he reaches the lower border 
oi the insertion of the pectoralis major. He 
then carries his knife circularly round the arm, 
catting only skin deep on the inner side where 
the great vessels and nerves are lying, but 
•going down to the bone at all other parts. The 
outer ^ap, chiefly consisting of the deltoid 
muscle, is easily raised from the bone, the joint 
is opened, and the surgeon seizes the head and 
upper end of the humerus in his left hand, 
whilst, with the knife in his right, he frees the 
bone along the inner side until he reaches the 
level of the circular incision. He then tells 
th(^ assistant to grasp the vessels in the flap 
above the point of division, and the disarticula- 
tion is completed by cutting ^through the 
biceps, coraco-brachialis, and other tissues from 
without inwards, i.e. towards the axilla. 

The interscapulo-thoracic operation, or re- 
moval of the entire upper extremity, is commonly 
known as Beryer^s operation. It gives excellent 
results, and docs not appear to be so serious as 
might be imagined a priori. It is of especial 
service in cases of sarcoma involving the 
scapula or upper end of the humerus, but it 
has also been employed in cases of extensive 
osteitis. The operation consists of three dis- 
* tinct parts : first, excision of the middle third 
of the clavicle ; secondly, the application of a 
double ligature to the subclavian artery and 
vein, each vessel being afterwards divided ; 
thirdly, removal of the arm and scapula by an 
antero-posterior flap. The patient is placed on 
his back with the arm drawn a little way from 
the side. The surgeon stands on the outer 
side of the limb, and makes his first incision 
alpiig the outer two-thirds of the clavicle. This 
part of the bone is rapidly IjI eared of its soft 
parts, and the middle third is excised sub- 
periosteally. The subclavian artery and vein 
are exposed, and two ligatures are passed round 
each, the ligatures on each vessel being at least 
half an inch apart ; for there is a tendency for 
the distal ligature to come off when the vessel 
is divided, unless ^mple margin is left for the 
retraction of the artery. The vessels are divided, 
and the ligatures are* cut short. The patient 
is now turned on his sound side, while the limb 
to be amputated is drawn away from the thorax 
and the surgeon enters his knife at the middle 
of the clavicular incision, and carries it out- 
wards and downwards in the interspace between 
the pectoral and deltoid muscles as far as the 
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lower edge of the teres major, which forms the 
posterior boundary of the axilla. The incision 
ia^tj^en carried across the axilla until it ends 
at the posterior inferior angle of the scapula. 
The posterior flap is made by carrying the 
knife from the end of the clavicular incision 
backward's over the acromion the shortest 
route to join the first incision at the posterior 
inferior angle of the scapula. The two flaps 
are dissected up as quickly as possible, and the 
arm with the scapula is removed, the smaller 
vessels being secured as the operation proceecjs. 

Excision of the Scapula. — The* patient is 
placed upon the sound side, and the surgeon 
stands directlj^ behind him. He begins his 
incision over the acromion process, and extends, 
it along the spine as far as the vertebral border. 
A second incision is then made along the verte- 
bral border of the scapula, commencing at the 
upper angle, and ending at the inferior angle 
of the bone. The flaps are dissected up, care 
being taken not to include any diseased or 
doubtful tissue. The muscles along the upper 
and vertebral borders are then detached, and 
the vertebral border is lifted upwards ,and out- 
wards to alldw of division of the.serratus mag- 
nus and subecapularis muscles. The acromion 
process is sawn off at its junction with the spine 
and drawn forwards, so that the upper aspect 
of the shoulder joint is exposed. The capsule 
of the shoulder is divided, and the scapula is 
removed by cutting through the remaining 
tissues^ The haemorrhage attending the opera- 
tion is considerable, and precautions should be 
taken to arrest it as quickly as possible, even 
by a preliminary ligature of the subclavian 
artery. 

Various modifleations of the formal operation* 
may be required, according to the conditions 
attending the individual case. The tumour 
may be so situated that the neck and glenoid 
cavity may safely be left untouched, or, on the 
other hand, it may be necessary to remove the 
head of the humerus and part of the clavicle. 

Excision of the Clavicle. — The clavicle is 
excised on account of sarcoma and necrosis. 
The operation is easy.^ for the bone is exposed 
and divided with^a Hey’s saw, care being taften 
not to injure the large vessels and nerves which 
lie directly behind it. 

Excision op the Head op the Humerus. — 
The head of the humerus is excised for various 
conditions, the result of inflamihation or injury, 
in which the movements of the shoulder are 
limited and painful. Anc)iylosi8, tuberculous 
disease, osteoarthritis, which is arthritis defor- 
mans, and some irreducible dislocations of the 
shoulder are the most frequent conditions lead- 
ing to excision. 

The anterior incision has now supplanted the 
older method of excision by a deltoid flap. The 
arm is rotated outwards, and is drawn somewhat 
away from the side, whilst the surgeon stands 


facing the patient and opposite the joint he is 
about to open. The knife is entered on a level 
with and half an inch external to the coracoid 
process, and a vertical incision is made three 
inches in length through the anterior fibres of 
the deltoid. Care is taken to avoid the cephalic 
vein, which lies in the intermuscular space 
between the deltoid and the pectoralis major. 
The fibres of the deltoid are retracted, and the 
'bicipital groove is then exposed and laid ,open 
in its whole length. The long tendon of the 
biceps is drawn out of the groove, and is held 
aside with an aneurysm needle or blunt hook. 
The capsule of the joint is laid open freely, and 
the arm is then rotated inwards until the supra- 
spinatus, infraspinatus, and teres minor muscles 
can be detached from their insertion into the 
great tuberosity by the help of a periosteal 
elevator. The arm is afterwards rotated out- 
wards, care being taken to preserve the long 
head of the biceps, and the subscafkdaris in 
like manner is detached from the lesser tuber- 
osity. A blunt directcM* is passed under the 
bone, which is divided with a narrow-bladed 
saw, the line of section usually passing through 
the tuberosities. The head of the^bone is then 
removed with a pair ’ of lion- forceps, and any 
further disease is gouged away. The glenoid 
cavity must be carefully examined when the 
operation is performed for tuberculous disease, 
and as much as possible of the pulpy synovial 
membrane should be cut away, whilst the edges 
of any sinuses are scraped and pared. A 
posterior incision mup,t bo made for drainage 
in every case. The drainage tube is passed 
to the most dependent part of the wound, the 
circumflex nerve and artery being carefully 
avoided ; and, if the incision is made very low, 
the situation of the rausculo-spiral nerve must 
be remembered. The resected extremity of the 
humerus is pushed into the glenoid cavity, and 
the wound is closed in the usual manner. A 
thick pad is placed in the axilla to prevent the 
humerus being drawm inwards. ^ 

Passive movement should be begun at the 
end of the first week, the tube being renx)ved 
on the third day. The passive movements are 
increased gradually as the wound heals, the 
muscles, especially the deltoid, being shampooed 
and treated electrically. The after-treatment 
is maintained for many weeks, but the more 
extended movements, such as abduction, should 
not be practised until 'several weeks after the 
humerus is sufficiently fixed Jn the glenoid 
cavity, as there is some fear lest the end of the 
humerus should pass under tile coracoid process, 
where it may form a coracoid articulation in- 
stead of the ordinary glenoid joint. Rotatory 
movements mu4t be begun a^ soon as they can 
be made without pain. Complete mobility of 
the joint is hindered by the thickening of the 
capsule, which in some cases is shrunken and 
in some parts is as resistant as cicatricial tissue, 
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as well as to the .fibrous and fatty degeneration 
of the muscles. 

Ligature of Artebtbs.* — The third part of 
the subclavian and the third part of the axillary 
arteries are the only vessels which need ligature 
jn their continuity near the shoulder. 

The line of inoision for ligature of the third 
part of Ihe subclavian artery is parallel with 
the middle third of the clavicle and half an 
incl^ above it, the shoulder being depressed as* 
much as possible to diminish the depth of the 
supraclavicular fossa. Care is taken not to 
wound the external jugular vein, an accident 
which is best avoided by pulling the skin 
downwards and •making the first incision over 
the clavicle, for the vein passes through the 
cervical fascia just above the bone, so that it is 
not pulled down with the skin. The platysma 
and the deep fascia are next divided to the full 
extent of the skin incision. A plexus of large 
veins lies just behind the clavicle, which should 
be carefully drawn aside, and, if necessary, 
divided after ligature. The posterior belly of 
the digastric is usually seen at this stage and 
is drawn upwards, whilst deeper than this 
lies the thirej cord of the brachial plexus, which 
forms the best guide to the artery, for it lies 
immediately below the cord, crossing the first 
rib. When there is any difficulty in finding 
the artery, the outer border of the scalenus 
anticus is traced down,wards to the scalene 
tubercle on the first* rib, and the artery lies 
immediately above and behind this tubercle. 
The aneurysm needle .’s passed from above 
downwards, as the lower cord of the brachial 
plexus is more likely to be included in the liga- 
ture than the suliclavian vein, which lies below 
the artery and well away from it. The sheath 
of the artery must bo opened and gently separ- 
ated before the needle is passed, to diminish 
the risk of including the nerve to the subclavius 
‘muscle, which usually gives a filament to the 
phrenic. 

The third part of the axillary artery is liga- 
tured in its continuity through an incision 
thrue inches in length carried along the junc- 
tion of the outer with the middle third of the 
axilla when the arm is fully extended and 
drawn away from the side, being at the same 
time rotated outwards. The ipner border of 
the coraco-brachialis muscle is thus thrown into 
relief, and forms the guide to the artery. The 
inner border of the co/aco-brachialis is defined, 
and is raised^ by a blunt hook, when the 
axillary vein and the median nerve immediately 
come into view. The artery lies between these 
two structures, and the needle should be passed 
away from the vein. 

** Show**’ — ^^^he blood-stained mucus which 
comes from the cervix uteri and vaginal canal 
in the first stage of labour ; it is due to active 
dilatation of the cervical canal, and indicates 


the commencen^ent of parturition. See Labour, 
Stages and Duration (^First Stage^ Phenomeim). 

Shrapnel I’s Membrane. See 

SchrapnelUs Membrane. 

Shuttle^ Bone. — The scaphoid of the 
carj/us ; os naviculare. 

« 

S.l. — The initials S.I. stand, in Public 
Health, for Sanitary Inspector, an official acting 
either under the special directions of the Sani- 
trry Authority (S.A.) or of the Medical Officer 
of Health ‘(M.O.H.), or alone on his own initia- 
tive when performing the duties of an Inspector 
^f Nuisances (I.N.). It is now generally re- 
•quired that he hold some certificate of which 
the Lucal Government Board (L.G.B.) ap- 
proves; he shall report all nuisances to the 
Sanitary Authority (noxious trades, and breaches 
of the laws regulating the same), shall visit 
shops supplying food-stufFs and stop the sale of 
such as are unfit for use as food ; he shall give 
notice of the occurrence of infectious diseases, 
and he shall take measures to prevent the 
spread of the same, etc. ^ 

Sid.lO~. — In compound woi^Is sialo- (Gr. 
(xlakov, spittle or foam) means relating to 
saliva ; e.g. sialodochinm (a salivary duct), 
sialodochitis (inflammation of the ducts of a 
salivary gland), sialostenosis (occlusion of a 
salivary duct), and sialosyrinx (a salivary 
fistula). 

SiStlOgfOgfUes. — Medicines producing a 
flow of saliva or increasing the secretion of the 
salivary glands ; this they do either by acting 
, on the cells of the glands or the terminations 
of nerves in them {e.g. in the case of jaborandi, 
the iodine compounds, or mercury), or by act- 
ing reflexly and stimulating the peripheral 
ends of afferent nerves (e.g. in the case of 
acids, alcohol, mustard, and most emetics). See 
Pharmacology. 

Si£iloiith. — A salivary calculus. See 
Salivary Gl.#nds, Disorders op {Inflamnia- 
tic^ns). 

Sibbens. See Venereal Disease {Allied 

Diseases), 

Sibila.nt. — Making a hissing sound (Lat. 
sihilare, to hiss)* e.g. a sibilant rMe. 

Sibson’s Grpove , — The furrow on the 

chest wall formed by the projection of the lower 
border of the pectoralis major muscle. 

SiCChSiSiSL. — A morbid loathing of food 
(Gr. ^ squeamish person. 

Sicily. See Balneology {Italy, Acireale 
and Scmcca); Therapeutics, Health Resorts 
{Italian) • 
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Sick H0a,da,Che. — Headache Accom- 
panied by nausea. 8ee Indigestion {llemi- 
; Migraine and Cross References. 

Sickness- — Nausea and vomiting, e.g. 
the morning sickness of pregnancy, or that fol- 
lowing the administration of an unmsthetic ; or 
a disease, e.g. sleeping sickness, falling sickness, 
green sickness, mountain sickness, etc. • 

Sickroom. See Disinfection. 

Side-Chain Theory. See Immunity, I 
Recent Views {Ehrlich's Theory). • 

Si derat ion. — Apoplexy or erysipelas of 
the face and head, both of which were supposed^ 
by the ancients to be due to stellar influence 
(Lat. sidus^ a star). 

Sidero-. — In compound words sidero- (Gr. 
crtS? 7 pos, iron) means relating to iron ; e.g. sidero- 
scope (an instrument for detecting grains of iron 
in the eyes), sidero-dromophohia (morbid fear 
of a railway journey), siderophilous (having the 
tendency to take up particles of iron ; as . ex- 
hibited by some blood corpuscles), etc. . 

SideroS|3. — The morbid ^state of the 
lungs due to the inhalation of metal dust. See 
Lungs, Pneumonokoniosis. 

Sid mouth. See Therapeutics, Health 
Resorts {English). 

SidjOnal. — Quinate of piperazin ; recom- 
mended in gout and the uric acid diathesis. 

Siegrie’s Speculum. See Ear, Ex- 
amination OP {Tympanic Membrane^ Pneumatic 
Specuhvm). 

S I gf a U 1 1 i a n Operation. — Sym- 
physiotomy. See Labour, Obstetric Opera- 
tions {Symphysiotomy). 

Sigfhingf. See Brain, Affections op 
Blood-Vessels {Anijemia of Brain^ Symptoms ) ; 
Children, Clinical Examination op {Respira-. 
tory System, Breathing) \ Heart, Myocardium 
AND Endocardium {Symptomatology, Dyspnoea) ; 
Stomach and Duodenum, Diseases of {General 
Symptomatology, Remote Symptoms). 

Sight. See Refraction ; Vision, Field 
OP ; and Cross References under Eye. 

Sigmatism. — Defective aarticulation, or 
too frequent use of the s sound in speaking. 

Sigmoid. — Having the shape of the Greek 
letter (capital) 2 (sigma) ; e.g. the sigmoid flexure 
of the intestine, the sigmoid cavity of the ulna, 
and the sigmoid notch of the lower jaw. 

Sigmoido-. — In compound^ %vords sig~ 
rmido- (Gr. arty pa, s, and ctSo?, resemblance) 
means relating to the sigmoid flexure ; e.g. 
Bigmoidopexy (fixation of the sigmoid flexure in 


cases of prolapse), and sigmoidostomy (the 
making of an artificial anus in the sigmoid 
flexure). See Intestines, Surgical Affec- 
tions of. 

Sign . — An indication or mark of a dis; 
ease ; it is sometimes distii:iguisherl from a 
symptom, which is then regarded as an indication 
of diseases observed by the patient alone, while 
■the sign can be detected by the senses o| the 
physician ; phenomenon is sometimes used as 
a synonymous expression, e.g. th ^ Argyll- 
Robertson phenomenon or sign in locomotor 
ataxia ; a characteristic grouping of signs and 
symptoms is called a syndrome, or symptom- 
complex. 

Sigl13.ture. — In prescription-writing the 
name sigjiature or signetur (Sig.) is given to the 
directions showing how and in what quantity 
the medicine is to be taken ; it is often, written 
in English. See Prescribing {Prescription 
Writing, Contra ctions). 

Silicosis. The presence of siliceous 
particles (Lat. silex, flint) in the lungs or in 
some other organ, giving rise to fibrpus changes ; 
chalicosis. See Liver, Diseases of {Anthra- 
cosis and. Silicosis ) ; Lungs, Pneumonokoniosis 
{Chalicosis). 

Silk and Silkworm Gut. See 

Aseptic Treatment op ’Wounds {Disinfection of 
Ligatures and Sutures). 

Silly how. — A popular name for the caul. 
See Caul. 

Silver. See also Drug Eruptions {Argenti 
Nitras) ; Pharmacology ; Toxicology {Irrit- 
ants, Silver). — Argentum. Symbol, Ag. Atomic 
weight, lOTdl. The metal itself is not official, 
but is used as silver leaf for coating pills. The 
following are its official salts : — 1 . Argenti 
Nitras, known as lunar caustic. It is obtained 
in crystalline form by the inteir^^ction of the 
native sulphide and nitric acid, and is then 
melted into rods. It should be kept in the 
dark, as light blackens it. It is soluble 2 in 1 
of w’ater. Dose — J-J gr. in pill wdth kaolin. 
Preparations — (1) Argenti Nitras Induratus. 
Consists of 19, parts of silver nitrate and 1 of 
potassium nitrate fused together. (2) Argenti 
Nitras Mitigatus. Consists of 1 part of silver 
nitrate and 2 of potassium, nitrate fused together. 
2. Argenti Oxidum. Prepared by shaking 
together a solution of silver nitrate and lime- 
water. It is a hrowm powder,* freely soluble in 
water. Dose — J-2 grs. in pill with kaolin. 

Silver nitrate acts locally as a caustic, astrin- 
gent, antiseptic,^ and haemostatic. It forms a 
very firm coagulum with albumen, and precipi- 
tates chlorides. Its action is therefore purely 
local, and does not penetrate into the tissues. 
Lunar caustii/ is used for the destruction of 
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warts and exuberant granulations, and also as 
an application to bites. Continued bleeding 
from a leech-bite can ^ e^checked by to'uching 
with silver nitrate. It is recommended in 
erysipelas, a strong solution (about 160 grains to 
•the ouncc)^ being painted on the skin a little in 
advance pf the s]5reading margin. Solutions of 
from 5 to 10 grains to the ounce are used with 
benefit in weak ulcers, in bed-sores, ift pharyn- 
gitisf, in laryngitis, and as an injection in gonor-*^ 
rho 0 a, gleet, and endocervicitis. Weaker solu- 
tions have been employed for injection into the 
bladder in cases of cystitis. Solutions of about 
4 grains to the ounce may be employed in the 
treatment of conjunctivitis, and in obstinate 
cases the conjunctiva may be painted with 
stronger solutions. Many physicians make a 
practice of putting a drop of a 2 per cent solu- 
tion into the eyes at birth so as to avoid the 
risks of purulent ophthalmia. Large quantities 
of a strength not greater than 1 grain to the 
ounce may be of service as a rectal injection in 
dysentery and obstinate diarrhoea. Silver salts 
are not much used internally, and their con- 
tinuous administration is to be avoided on 
account of the discoloration of the skin pro- 
duced. Argyria may also result from long- 
continued external application, as to an ulcer- 
ating surface. In some cases of hremorrhage 
from the stomach silver nitrate acts well, 
especially if the patipnt is well under the in- 
fluence of opium. In cases of severe diarrhoea 
its administration may be markedly beneficial. 
Its empirical use in chronic nervous diseases, 
such as chorea, epilepsy, and locomotor ataxia 
has now been entirely abandoned. The acetate, 
citrate, cyanide, iodide, lactate, and other salts 
of silver have all been used and recommended 
for special purposes in preference to the nitrate, 
but there does not appear to be any striking 
advantage attached to the use of any of them. 
Argyrol^ a combination of silver ^jith a proteid 
obtained from wheat, is said to be less irritating 
than the official salts, and has been used for the 
eye, and in treatment of diseases of the genito- 
urinary tract, with excellent results. It is 
freely soluble, and should be used in somewhat 
stronger solutions than the nitrate. Protargol^ 
another proteid compound, has also Ijeen widely 
employed, especially in the treatment of gonor- 
rhoea. CoUargoly or colloid silver, has also 
been recommended strc^ngly as an antiseptic in 
preference to the nitrate. 

Silvestei^s Method-— A method of 

artificial respirat’on, the asphyxiated person 
being in the dorsal posture and having the 
tongue drawn forward ; alternate compression 
and expansion of the chest is produced by 
movements of thb arms. See Asphyxia {Methods 
of Artificial Re^iration). 

Simon’s Operation. —An operation 
for complete rupture of the perineum. 


Silnon’s .Position- — The exaggerated 
lithotomy position. 

Simon’s Specuium- See CurbItIgb 

(Technique). 

Simon’s^ Symptom-— The condition 
of immobnity (or retraction) of the umbilicus ; 
it is sometimes present in tubercular meningitis 
('?•«'•)• 

Simonart’s Bands.— Amniotic ad- 
hesions and bands attached at one end to the 
foetus in utero and at the other to the amnion. 
See Pregnancy, Diseases and Death of the 
Fcetus {Congeriital Amputations). 

<: 

' Simpson’s Forceps. — The long for- 

ceps of Sir Jame§ Y. Simpson ; also the axis- 
traction forceps of Sir Alex. R. Simpson, which 
is an application of the Tarnier principle of 
axis traction to Sir James Y. Siinpson^s long 
forceps. See Labour, Obstetric Operations 
(Forceps). 

jSimpson’s Version. — A method 6f 

turningt the infant in utero, both hands being 
used in the « process, the internal one being 
passed deeply into the uterus a-nd doing the 
greater part of the version. See Labour, Ob- 
stetric Operations ( Version). 

Sims’ Position. — The semiprone pos- 
ture used in gynoecological examinations and 
operations, especially for the introduction of 
the Sims’ speculum. See (lYNiECOLOGY, Diag- 
nosis IN ( Vaginal Specula, Spatidar Variety). 

Simula.tion. See Malingering. 

Si nal bi n. See Mustard. 

Sinapis Albse Semina. See 

Mustard. 

Sinapis Nigrse Semina. See 

Mustard. 

Sinciput. — The anterior and upper part 
of the head, or the calvarium, as distinguished 
from the occiput. See Labour, Physiology of 
(Passenger). *■ 

Singer’s Nodules. See Larynx, 
Acute and Chronic Inflammation (Nodular 
Laryngitis) ] Larynx, Benign Growths of 
(SingeSs Nodule). 

Singling*. See Physiology, Respiration 
( Voice, Singing). 

Singultus.— Hiccough (Lat. singultare, 
to sob). See Spasm (Varieties, Diaphragmatic). 

Sinigfrin. — Potassium myronate. See 
Mustard. 

Sinistral. — On the left side ; sinistrad 
means towards the left side. 
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SiniStrO*- — In compound words sinistro- 
(Lat. sinister^ left) means towards the left side 
or^Wt ; e.g. sinistrocerehral (relating to the left 
cerebral hemisphere), sinistrotorsion (twisting 
towards the left), etc. 

Sinking*. See Stomach ai?d Duod^um, 
Diseases of {General Symptomatoldgy,^ Local 
Sensory Affections), 

Sinks. See Sewage and Drainage {Lava- 
tories^ Baths^ and Sinks). 

• 

Sinus. — A cavity in a bone {^.g. an air 
sinus) or other tissue, a recess {nasal sinus),, 
a space containing blood {placental sinus or 
venous sinus), or a fistula or tract which does* 
not close up by healing. See Bone, Diseases of 
{Results of Acute Suppurative Osteomyelitis ) ; 
Brain, Physiology of ( Venous Circulation ) ; 
Brain, Affections of Blood-Vessels {Throm- 
bosis in Cerebral Sinuses) ; Brain, Surgery of 
{Cerebral Abscess, Diagnosis) ; Ear, Middle 
Chronic Suppuration {Thrombosis of La,teral 
Binus) ; Mammary Gland, Diseases of {Sup- 
purative Alastitis, Persistent Sinuses) > Nose, 
Accessory Sii?uses of {Infiammatioii) ; Urachus 
{Development, ^ Sinus Urogenitalis) ; X-Rays 
{Treatment of Sinuses). 

Sinusoidal Current.— An electrical 
current in which there is a regular periodicity 
of the curve, representing the rise and fall of 
electromotive force. See Electricity. 

SirenomeiUS. — A teratological type in 
which the lower limbs are rotated inwards and 
more or less completely fused into one ; the 
pelvis is deformed, and the organs which usually 
occupy the pelvic cavity are wanting or rudi- 
mentary. See Teratology. 

Siriasis. See Sunstroke {Synonyms). 

Sismotherapy or Seismo- 
therapy. — Vibration treatment (Gr. creterpos, 
a shaking) ; a form of massage. 

Site. — A place, position, or situation ; e.g. 
the placental site (^/he p^rt of the uterine waif 
to which the placenta is attached, the placental 
surface which is so attached being named the 
placental area), a building site (the portion of 
pound upon which it is intended to erect a 
builpng, and which must possess •certain quali- 
fiepions to make it suitable from a hygenic 
point of view). 

9 

Sito-. — In compound words sito- (Gr. o-tros, 
wheat or food) means reJating to food ; e.g. 
mitogen (a food product) and sitotoxin (a poison 
"^Lgetable food-stufFs by' the action 
of bacteria or fungi). 

Sitology. — Dietetics. See Diet; Food; 

Invalid Feeding; etc. 
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Sitoma.niSU — A morbid craving for 
food ; bulimia. , 

Sitophobia. — ^^A morbid aversion to food, 
or anorexia. 

Situs IVIuta.tuS. — Th« displacement of 
an organ or group of organs ; ectopia. * 

. Situs Viscerum Inversus. — A 

peculiar displacement of the organs, in which 
those normally on the left side of the body are 
found on the right, and vice versa, the appear- 
ances produced being those seen in a mirror 
image ; this teratological state is also known as 
heterotaxy, transposition of ftie viscera, and 
inversion of the viscera. The transposition is 
usually very complete, down to the minutest 
details in which the one side of the body dift'ers 
from the other, e.g. the level of the testicles 
in the scrotum. See Teratology {Heterptaxy). 

Sitz-bsith. — A hip-bath. See Balne- 
ology ( Varieties of Bath)% 

Sixth Nerve. — The sixth cranial nerve, 
or ahd'itcens. See Brain, Physioj.ogy {Cranial 
Nerves ) ; Brain, Tumours of {Localising Symp- 
toms, Sixth Nerve ) ; Ocular Muscles, Affec- 
tions OF {Etiology ) ; Physiology, Neuro-Mus- 
cutjAR Mechanism {Medulla)', Syphilis {Tertiary, 
Internal Squmt). 

Size - lYISikingf. — *An oftensive trade, 
dealt wdth by the Public Health Act (England 
and Wales) of 1875 : and by the Public Health 
(London) Act of 1891. 

Ska.tOl. — A decomposition product of 
, albumen and proteids in the alimentary canal, 
having the formula Ct^H^N. See FiECES 
{Chemical Examination ) ; Physiology, Food 
and Digestion {Bacterial Action in the Ali- 
mentary Canal). 

% 

SkSitOXyl. — An oxidation product of 
skatol, found in the urine in casos of disease 
of the large intestine, and having the formula 
CgHgNO. See Urine, Pathological CiiANdES 
IN {AroTuatic Substances). 

Skeleton. See Bone ; Fractures ; 
Knee-Joint* Spine ; etc. 

Skeleton, Living*. — All individual 
affected by such a degrse of atrophy of the 
subcutaneous tissue as to ‘reduce him to little 
more than skin and bone; the anomaly may 
be congenital. 

Skene’s Gla.nd8. — Properly speaking, 
Skene’s glands are, two small glands just inside 
the orifice of the urethra, whije Skene’s tubes 
or tubules are relics of the Wolffian ducts found 
in the ligamenta lata of the uterus or (occasion- 
ally) lower down in the neighbourhood of the 
cervix uteri and urethra. See Generation, 

11 
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Female Organs 'of {VeBtibule^ Meatus Uriu - 
arius) ; Urethra, DiSEASEg of {Anatonpy). 

Skiag'ra.phy. — The production of 1 
pictures of internal parts by the X-rays, the 
pictures t^^emselves being termed skiagrams ; 
radiograpjiy. Sel X-Rays ; Joints, Diseases of 
{Ankylosis^ Diagnosis) ; Larynx, Examination 
of {Skiagraphy). * 

Skia.thera.py. — The treatment of dis- 
ease by the X-rays. See X-Rays. 

Skin. 

The diseases bf the skin are considered in 


the following sections: — 

Anatomy and Physiology . .162 

Bacteriology 170 

Diseases of Sweat and Sebaceous Glands 174 

Tuberculosis 177 

Skin Diseases of Tropics . .184 

Parasites . ^ . .191 

Pigmentary Affections (including Hair) . 200 

Skin Grafting and Allied Procedure . 204 


See also Acne; Actinomycosis {Distribution 
of Lesions^ Skin) ; Adrenal Glands, Addison’s 
Disease; Ainhura; Alopecia; Anaemia {Symp- 
toms) ; Anaemia, Pernicious {Symptomsy Pallor 
of Skin) ; Aseptic Treatment op Wounds 
{Bacteria of the Skiuyf ei ^.) ] Balneology; Bed- 
Sores ; Boils and Carbuncle ; Brain, Affec- 
tions op Blood-Vessels {Anoemia of Brain, 
Symptoms, Skin) ; Brai^t, Affections of Blood- 
Vessels {Results of Vascular Lesions, Trophic 
Changes in Skin) ; Bromism ; Burns and Scalds ; 
Cachexia ; Capillaries, Diseases of {Noevus) ; 
Cautery ; Cheek, Fissure of ; Chest-Wall, ' 
Affections of {Cutaneous Affections); Children, 
Clinical Examination of {Integumentary 
System) ; Chlorosis ; Cicatrices ; Cretinism 
{Description) ; Death, Signs o.^ {The Skin) ; 
Deformities ; Dermatitis Herpetiformis ; Der- 
matitis Refens ; Dermatitis Traumatica et 
Venenata in Coal Miners ; Diabetes Mellitus 
{Symptoms, The Skin) ; Drug Eruptions ; 
Eczema; Electrolysis; Erysipelas; Erythema; 
Eyelids, Affections of {Affections of the Skin) ; 
FaciaIj Hemiatrophy {Symptoms, iChanges in 
Skin) ; Favus ; Filariasis (Elephaiitiasis) ; Foot 
and Mouth Disease ; Fourth Disease ; Furun- 
CULUS Orientalis; (^angrene; Gastro-Intest- 
INAL Disorders of Infancy (Chronic Diarrhoea) ; 
Gout {Cutaneous System) ; Haemophilia ; Heart, 
Myocardium and Endocardium Cyanosis, 

etc.) ; Hemiplegia {Lesions of ^in) ; Herpes ; 
Hypnotism {Skin Diseases) ; Hysteria (Sensory 
Disorders) ; Ichthyosis ; Impetigo ; Inunction ; 
Jaundice ; Lepjjosy ; Lichen ; Lupus Erythe- 
matosus ; LtMPATHic System, Physiology and 
Pathology {Diseases of Lympathic Vessel^ ; 
Malignant Pustule; Malingering {Cutaneous) ; 
Mammary Glands, Diseases op {Affections of 


Nipple and Areola) ; Measles {Symptoms, 
Eruption) ; Meningitis, Epidemic Cerebro- 
spinal {Symptoms, Cutaneous) ; Menstrua^^j^k^n 
AND its Disorders ( Vicarious Menstruation, 
Bleeding from Skin) ; Miliaria ; Morphcea ; 
Mumps ; Mycetoma ; Myiasis {External Cut- 
aneous) , Nails, Affections of the ; 1*^ephritis 
{Genend Diagnosis, Dryiiess of Skin) ; Nerves, 
Multiple Peripheral Neuritis {I71 Arsenical 
Poisoning, Pigmeritation) ; New-Born Infant 
{Skin Affections, Erysipelas Neonatorum, etc.) ; 
Ooesity ; Parasites ; {Arthropods and Insecta) ; 
Pediculosis ; Pellagra ; Pemphigus ; Pigments 
OF the Body ; Pinta ; Plague ; Ponos {Symp- 
toms, Skin) ; Pregnancy, Physiology {Local 
^Charges, Abdominal Wall, Pigmentation) ; 
Prbgjsancy, Diagnosis; Pregnancy, Intra- 
uterine Diseases of the E'getus {Skin Dis- 
eases) ; Prurigo and Pruritus ; Psoriasis ; 
Pudenda-Granuloma; Puerperium, Physiology 
{Changes in the Maternal System, Skin) ; Pur- 
pura ; Raynaud’s Disease ; Rheumatism, Rheu- 
matoid Arthritis {State of Skin) ; Rodent 
U i^cER ; Rubella ; Scabies ; Scarlet FeveH ; 
Sclerema Neonatorum; Sclerodermia ; Scro- 
tum, Diseases of {Erysipelas, (Edema, etc.) ; 
Scurvy; Smallpox; Spina BiFiDA‘(^S^i{a^e of Skin) ; 
Syphilis {Skin Affections) ; Toxicology {Arseni- 
cal Poisoning, Argyria, etc.) ; Tuberculosis 
{Skin, Lupus) ; Tumours of tub Skin ; Typhoid 
Fever {Symptoms, Cutaneous) ; Typhus Fever 
{Symptoms, Cutaneous) ; Ulcers ; Umbilicus, 
Diseases of {Eczema, etc.) ; Urticaria ; Vac- 
cination ; Varicella ; Venereal Disease ; Ver- 
ruga Peruana; Visceral Pain {CtUaneous 
Hyperoesthesia) ; Warts ; Wounds ; X-Rays ; 
Xanthema; Xeroderma Pigmentosum; Xerosis; 
Yaws ; Yellow Fever. 

The Anatomy and Physiology of the Skin 

General Introduction . . . .162 

Structure . . . . .163 

Ejndermal Appendage^ . .166 

Physiology .169 

General Introduction. — The human skin, 
(^iTsidered embryologkially, may be said to 
consist of only two layers, nafhely, the epidermis 
and the corium, developed respectively from the 
epiblastic and mesoblastic layers of the blasto- 
dermic vesicle. The subcutaneous tissue, on 
account of tlje great difference in appearance 
which exists between it and the corium, was at 
one time believed to belong to a different cate- 
gory and to haVfi developed from a different 
layer, but most observers are now agreed that, 
like the corium, it is* of mesoblastic origin, and 
that it should be regarded simply as a deeper 
layer of the corium, in which some of the cells 
have become specialised by the deposition within 
them of fat. The epidermis and its appendages 
— the hairs, skin-glands, and nails— are in thi& 
way clearly differentiated from the fibrous 
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corium which underlies and supports them, by 
their origin as well as by the minute structure 
of^eir elements. 

The Superficial Architecture of the Skin. 
-^The surface of the skin is everywhere tra- 
versed by ridges and furrows iwhich vary in 
different situations in regularity, arrangement, 
and size, and which to a considerable* extent 
determine the shape of many of the elementary 
lesions of the skin, such as macules and papules. 
The existence of these ridges is dependent on 
three factors : (1) the arrangement of t^e 
fibrous bundles and clastic fibres of the under- 
lying corium ; (2) the direction of the move- 
ments to which the parts are subjected ; ai^ 
(3) the attachment of the skin by fibrous* 
bundles to deeper structures, such as the 
capsules of joints. 

There are two distinct varieties of furrows on 
the surface of the skin : (a) Fine furroim^ which 
tend to run parallel to one another, and are 
best marked on the flexor aspects of the tips 
of the fingers and toes, where they form more 
or less regular patterns which differ in e«,ch 
individual ; ^nd, {b) Coarse or deep ^urrotvs^ 
which are most pronounced in the neighbour- 
hood of the j*oints, and are due to the fixing 
down of the skin by fibrous bundles to under- 
lying structures, such as the periosteum of 
bone and the joint-capsules. In old age, and 
as the result of wasting diseases, wrinkles or 
folds of emaciation occur, from the removal of 
the tension caused by the disappearance of the 
subcutaneous fat. 

The Epidermis. — For purposes of description 
the epidermis is divided into five distinct layers, 
named from within outwards : the stratum ger- 
minativum, the stratum Malpighii, the stratum 
granulosum, the stratum lucidum, and the stra- 
tum corneum. This division, though useful, is 
arbitrary, and these layers are ill-defined ; they 
indicate the stages in the evolution of the epi- 
dermal cell from its simplest typo in the stratum 
germinativum, till it becomes a perfect horn- 
cell. The epidermis as a whole is thickest on 
the palms and soles, and thinnest Qn the elbows, 
forehead, and cheeks. • ’ ^ 

(a) Stratum Ge7minativum. — This constitutes 
the basal layer of the epidermis, and usually 
consists of a single row of columnar cells with 
oval nuclei. These cells are arranged at right 
angles to the imaginary wavy lii^ which separ- 
ates the epidermis from the corium. They are 
constantly dividing by mitosis, and their whole 
function is that of reprodu^jtion : they have 
oeen named the “ mother - cells of the epi- 
^^tween them ansi above them smaller 
“daughter-cells” may here and there be de- 
tected ; these latter do not as a f ule exhibit 
mitotic figures, and their function is that of 
differentiation ; they are simply pushed towards 
the surface of the skin by the addition of new 
layers of cells beneath them, and in their 


passage they are gradually 'differentiated till 
they become horny squames. The cells of the 
basal layer are united by fine protoplasmic 
threads or fibres, which towards the corium are 
collected into tufts, giving the line of demarca- 
tion a denticulated appearancQ. * 

{h) Stratum Malpighii . — This layc?r consists 
of a varying number of rows of polygonal cells, 
, built up in the form of a mosaic ; these cells 
tend to become flattened towards the surfa*ce of 
the skin. They possess large, roui]d or oval 
nuclei, and are united 1 -y delicate protoplasmic 
fibres continuous with the spongioplastic net- 
work of the cells. In this wa^ the cells of this 
layer are in organic connection with the other. 
Owing to the presence of the intercellular pro- 
toplasmic fibres the cells of this layer were 
named prickle-cells ” by Max Schultze. In 
spite of the delicate appearance of the proto- 
plasmic fibres the latter are relatively resistant 
structures, and are unaffected by boiling water, 
and weak acids only caqse them to swell. Be- 
tween the cells lympliatic spaces occur which 
are bridged over by the prickles, and in which 
the fibres of the interepithelial nerve plexus are 
distributed. Peculiar spiral fibres* situated be- 
tween the prickle-cells and the cells of the 
.basal layer have been described by Herxheimer. 
These are generally believed to be either threads 
of fibrin or protoplasmic fibres passing between 
cells of different layers? • 

(c) Stratum Granulosum . — Towards the sur- 
face the prickle-cell layer merges into a layer 
consisting of two or \hree rows of flattened 
granular cells with shrivelled nuclei lying in 
spaces, and shrunken protoplasmic fibrils. 

The granules are most numerous in the cell- 
protoplasm near the nuclear space. They vary 
in shape and size from small roundish specks to 
course irregular lumps, and are strongly light- 
refractive. They consist of a semi-solid sub- 
stance known keratohyalin, which is insoluble 
in alcohol, ether, chloroform, and weak acids, is 
digestible in pepsin and hydrochloric acid, and 
is not stained by osmic acid. ^ 

Its origin is still sub fidice.^ but it is most 
probably a separation product of the proto- 
plasm of the cell. 

{d) Stratmm Lucidum . — This layer has been 
so called becauSfe in unstained sections it may 
be seen as the semi-transparent line resembling 
a narrow oily streak across a sheet of paper. 
It consists of one or moire rows of somewhat 
swollen irregular cells, in which fhe nuclei are 
much shrunken and frequentl|^ replaced by a 
mass of debris. In these cells the keratohyalin 
has disappeared and been replaced by an oily 
substance eleidiuy which is present not 

only within, but also between *the cells. This 
substance is slightly soluble in alcohol, in- 
soluble in ether, digestible in pepsin and hydro- 
chloric acid, soluble in acids and alkalies, 
and it does not stain with osmic acid. Fat 
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globules are also* present in the cells. Like 
keratohyalin, the origin of ^eleidin is undecided, 
but it seems possible that it is a degenerative 
product of the former substance. 

(e) Stratum Corneum. — The stratun corneum 
is the most* superficial layer of skin, and is the 
layer whieh we see and touch. It is thickest 
on the soles and palms, and thinnest on the face. 
It is composed of horn-cells, which are most ^ 
perfect next to the stratum lucidum, while 
towards the surface they become more and 
more flattened and dried till they form the 
squames. 

A perfect horn-cell is polygonal in shape, is 
facetted from pressure, and presents a space in 
the centre of the cell from which the nucleus 
has disappeared. Eleidin can no longer be 
detected in it, but in place of it there is a 
fatty or waxy substance. The periphery of the 
cell has become hardened, and the prickles have 
persisted as dried up, hard spicules of a highly 
resistant substance known as keratin. The 
latter is indigestible in {)epsin-hydrochloric acid, 
and can withstand 50 per cent solutions of 
mineral acids for a prolonged period. The 
most probable explanation of the formation of 
keratin is that it is the result of the harden- 
ing of the protoplasmic fibrils, and possibly of 
the outer portion of the spongioplasm, by an 
inherent power of their own, and that it is 
not a degenerative pijodfict resulting from the 
breaking down of the nuclei, nor a further 
stage of keratohyalin or eleidin, the latter sub- 
stances being merely r<?garded as accessory to 
the process of cornification. 

The presence of fat within the cells of this 
layer gives it the character of a waterproof 
coating, and the persistence of the protoplasmic 
fibres in the form of hard keratin spicules weld- 
ing the cells together, readily explains the pro- 
^tective power which the stratum corneum is 
capable of exhibiting against thj* entrance of 
micro-organisms and their toxins, and its great 
ability to resist mechanical injuries. 

CoRiUM. — The corium is the dense fibrous 
lay^r of the skin, which gives to the latter its 
strength and elasticity. It supports and pro- 
tects the hair-follicles, glands, nerves, and blood- 
vessels. Structurally it is built up^ chiefly of 
white fibrous tissue and a variable amount of 
yellow elastic tissue, and it presents certain well- 
recognised cellular elei^ients. 

It is customary to “divide the corium into a 
superficial and" a deep layer, known respectively 
as the papillary^ and reticular layers. In the 
former the white fibrous bundles are thin, 
loosely packed together, and tend to have a 
vertical direction, while in the latter they are 
coarse and forn^^a dense complicated network, 
the meshes of which tend to be arranged 
horizontally. 

The papillm are conical projections of the 
corium into the overlying epidermis, in which 


are found the terminal capillary loops and cer- 
tain nerve-endings ; according as they support 
the former or the latter they are knowivas 
vascular or nerve papillae. They are situated 
on ridges of varying height, arranged more or 
less parallel t^o each other. They may be 
single or more rarely compound, are longest on 
the fle^^pr aspects of the finger-tips and toes, 
and are specially numerous about the areolae of 
the nipples. 

Minute Structure of the Corium. — 1. Cellular 
Eiements . — The cellular elements in the healthy 
corium cohsist oi fixed cells and migratory cells. 
The latter are the different forms of leucocytes, 
and are specially noticeable near the blood- 
vessels, lymphatics, and in the papillary layer. 

Tin fixed cells of the corium constitute the 
more important group. They are not all 
absolutely fixed to fibrous structures, as some 
of them are unattached and may be carried 
about in the lymph stream, but their movement 
is purely passive. There are three distinct 
types oi fixed cells in the corium, namely — 

(J,) Ordinary connective tissue cells^ which, as 
a rule, tare spindle-shaped, but may be pol- 
ygonal. Thoy have usually long processes, 
tapering to fine threads, which in young con- 
nective tissue frequently unite with those of 
neighbouring cells to form a mesh work. The 
nuclei of the cells vary according to the shape 
of the cells, some being oval, others round, and 
a few may be polygonal. These nuclei are 
peculiar in having a coarse intranuclear net- 
work with unusually open meshes, producing 
a “vesicular” appearance. 

Frequently only the nuclei of the cells can 
be detected, and even with the most careful 
staining no protoplasm can be recognised around 
them. As a rule the cells or nuclei are found 
flattened between the fibrous bundles of the 
corium, and at times their processes may 
surround bundles and line the lymphatic spaces 
between them like an endothelium. 

(2) Vacuolated Cells. — These differ from the 
ordinary type of connective tissue cell in having 
no processes,^ and in that their protoplasm 
appears to be vacuolated, since the meshes of 
their spongioplasm are uniifeually large and 
rounded. Schaefer maintains that their cells 
possess distinct cavities containing a fluid like 
lymph. The nuclei of the cells are “ vesicular ” 
in character, and mytotic figures may occasion- 
ally be detecteci within them. It is just possible 
that these cells are the mother-cells of the 
corium, whose fuicction is exclusively that of 
reproduction, and that they bear the same 
relation to the corium that the cells of the 
basal layer do to the epidermis. 

(3) Mast-Cells. — This type of cell is dis- 
tinguished by the presence in its protoplasm of 
numerous coarse granules which have a marked 
affinity for alkaline dyes. In shape and size 
they are as various as the ordinary connective 
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tissue cells. Their nuclei dq not stain well, 
frequently present no nucleoli, and are generally 
nitfie or less obscured by the granules. The 
latter vary in shape, some being round, others 
angular ; as to size, they may be described as 
“ coarse granules.’’ , 

These cells occur chiefly in the neighbour- 
hood of the blood-vessels, hair-follicj^s, and 
sebaceous glands, and are found in greatest 
number in the skin of pigmented regions, such 
as the scrotum and areohe of the nipples. 

The nature aru] origin of the mast-c*Bll 
granules are still undecided. A possible 
explanation is, that they are a separation or 
degeneration product of the protoplasm of the 
cells, somewhat allied to mucin. • 

2. Fibrous Elements of the Corimn. — (1) The 
white fibrous bundles are composed of numerous 
fibres about the breadth of a red blood 
corpuscle, united by a semi-fluid material. 
These fibres are made up of fine fibrils of a 
substance known as collagen. The fibres readily 
split into the component fibrils ; the latter are 
incapable of branching. The bundles ,,are 
flexible and slightly extensible, and, seen 
longitudinalfy, they present a twavy appear- 
ance which disappears when the skin is 
stretched. 

Collagen is an albuminoid substance, and is 
probably the anhydride of gelatine. 

There are two opposing views regarding the 
origin of the white fibrous bundles : one, that 
they are the result of a direct transformation 
of the protoplasm of the connective tissue cells, 
and the other, that they are forrned by the 
deposition of fibres in an intercellular substance 
secreted by the cells. 

(2) The elastic fibres of the corium are arranged^ 
parallel or obliquely to the collagenous bundles, 
and are most numerous in the reticular layer. 
They envelop the coil and ducts of the sweat- 
glands, and are present around the hair-follicles, 
sebaceous glands, and arrectores pilorum. The 
distribution of their fibres is so universal that 
they form a skeleton supporting the various 
elements of the corium. The elasticity of these 
fibres is not nearly so great as was at one tijie 
supposed, and it^s considerably less than that 
possessed by the collagenous fibres. 

Unlike the former, the elastic fibres are 
capable of branching and of uniting with 
neighbouring fibres to form a^meshwork. In 
section they are angular in outline, and they 
tend to curl up on being broken across. They 
are composed of an albumin^^d substance called 
elastin^ which is more resistant to the action of 
weak acids and alkalies than collagen. The 
origin of the elastic fibres is undecided, and 
they have not been definitely proved to be 
capable of regeneration. 

The Subcutaneous Tissue. — This structure 
Daay be regarded as the deepest layer of the 
oonum, the cells of which have become in- 


filtrated with fat. This layer seryes three 
important purposes; — 

(1) It forms a pad which protects the delicate 
underlying structures from being harmed by 
injuries to the skin. 

(2) Being a bad conductor of heatf it preventjs 
too great a loss of heat hy radiation and 
evaporation. 

(3) forms a supporting framework for 
various delicate structures, such as the Pacinian 
bodies, nerve-trunks, coil-glands and blood- 
vessels.' 

It is especially thick on the palms and soles, 
and thin on the face. In structure it consists 
of a coarse fibrous mesh work enclosing large 
groups of fat-cells ; these are known fat-lobes. 
The fibrous walls separating the lobes are named 
trabeculae. The lobes are broken up by 
fibrous septa into lolmles. The lobes, lobules, 
and individual fat-cells are richly supplied with 
blood-vessels and lympatliics, which are dis- 
tributed in the trabecula? and septa, and form 
a capillary meshwork Between the cells. Fat- 
columns (columnce adiposce) have also been 
described, which pass vertically along the 
larger vessels from the fat-lobules to the coil- 
glands in the corium. 

The individual fat-cells are large, oval, round, 
or polygonal bodies, consisting of a globule of 
fat encapsuled in a homogeneous mantle. The 
latter is the remains t)f Jbhe protoplasm of the 
cells, and at one side of it a flattened nucleus 
may generally be detected. These cells are the 
result of a fatty infiltrsttion of connective tissue 
cells. 

Other Situations in the Skin where Fat is found. 
— Small fat granules or globules occur in the 
epithelial cells of the sweat-apparatus, and in 
the lumen of the sweat-coil and duct. They are 
present also in the lymphatic spaces of the 
corium, in the walls of the vessels, and in the^ 
medulla? of nerves. 

In the epithelium, fat occurs in the nuclear 
spaces of the prickle-cells, in the kiterepithelial 
lymphatics, and in the cells of the stratum 
corneum. It is also present in the epidefmal 
cells of the hair-follicles. 

The origin of the skin-fat has been a fruitful 
source of controversy. The leading theories on 
the subject are*: — 

1. That the skin-fat is a product of degenera- 
tion of the cell-protoplasyn. 

2. That it is a prodiffit of secretion of the 

cell-protoplasm. • 

3. That the subcutaneous fat, and that which 
occurs in the lymphatics of tfie skin, is derived 
from the coil-glands. 

4. That the epithelial fat comes from the 

sebaceous glands. l 

It is generally conceded that the fat of the 
sebaceous glands and that which occurs in the 
stratum corneum is a separation or degeneration 
product of th*e protoplasm of the cell ; but this 
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explanation does not apply to the suboutaneoiis 
fat, for in the latter situation the cells are not 
degenerated, and the fat is of the nature of an 
infiltration. The presence of fat in the coil- 
glands and ducts has been noted by a large 
number of, observers, and Unna has strongly 
advocatecl, the vi5w that the subcutaneous fat 
is derived from that source. The lymph which 
bathes the coil is said by him to be loaded with 
fat. •It is taken up, as a rule, by the small ' 
venules, and in the process is filtered and the 
fat deposited. The latter accumulates in 
columns around the blood-vessels, and is event- 
ually taken up by the connective tissue cells of 
the subcutaneous* tissue. 

Epidermal Appendages. — 1 . Hairs. — (a) 
General Characteristics. — Hairs are present on 
all parts of the human skin, except the palms, 
soles, red portions of the lips, ungual phalanges, 
and glans penis. There are three types of 
hairs, namely : — 

(1) Long hairs such as occur on the scalp, 
beard, moustache, axilfte, and pubes. 

(2) Stiff hairSj or bHstles^ such as the eye- 
lashes (cilia), and the hairs of the nasal and 
auditory orifices (vibrissog and tragi). 

(3) Lanugo^ or downy hairs. 

The long hairs and the lanugo hairs are 
implanted more or less obliquely in the skin ; 
the bristles vertically. The shape of the hair 
in section varies in ^different individuals and 
in different races. Straight hairs are, as a rvile, 
(jircular, while curly hairs are generally oval ; 
and on the beard, aiad occasionally on the scalp, 
angular figures may be produced. Hairs differ 
greatly in thickness, being thickest on the head 
and about the genitalia. The various colours 
of the hair are dependent on three factors : — 

(1) Pigment granules situated in and around 
the cells of the hair-cortex. 

(2) The diffuse colour of the protoplasm of 

'the hair-cells. , 

(3) The presence of air between the hair- 

cells. e 

The diffuse colour of the protoplasm is said 
to produce blonde or reddish shades, while the 
granules are regarded as being responsible for 
black and brunette tints. The presence of air 
between the cells causes the hair to become grey 
or white. 

During life the hairs have a limited existence, 
and are shed at varying intervals. In the scalp 
they have been said todiavo a life of from two 
to four years. « 

(6) Structure of the Hair. — The hair consists 
of a shaft or stehi which widens out at the 
lower end to form a bulbous swelling known as 
the root. The root and part pf the shaft are 
situated in the ^air-follicle ; the remainder of 
the hair is free. 

(1) Shaft. — The greater portion of the shaft 
is formed by the hair-cortex, in the centre of 
which there is a more variable strheture known 


as the medulla.^ The cortex is protected ex- 
ternally by a sheath or cuticle. 

(a) The cuticle consists of a single layeiisk)f 
fiat, quadrilpteral cells arranged in an imbricated 
manner, with their long axes directed upwards 
and outwards at an acute angle to the shaft. 

(jS) The cortex is made up of bundles of 
nucleated spindle-shaped cells, which give it 
a fibrilated appearance. These spindles have 
ridges on the surface, and interlock to form a 
highly resistant structure. The cells contain 
a diffuse yellowish colouring matter and pigment 
granules ; *air may be detected between and 
occasionally within them. 

(y) The medulla occurs, as a rule, only in 
4fte hairs of the scalp, beard, axillee, and pubes. 
It ceasc.' towards the points of the hairs. It is 
composed of rouleaux of plates, consisting of 
three or four flattened cells, which, near the 
hair-root, contain keratohyalin granules. 

(2) Root or Bulb . — The root is softer and 
lighter in colour than the shaft, but is composed 
of the same two or three layers of cells, but 
these are much less differentiated and more 
cubical in shape than in the shaft. It is in- 
dented beneath by the upgrowmg vascular 
papilla of the hair. 

(c) Structure of Hair follicle . — The hair- 
follicle is a simple invagination of the epidermis 
enveloped by a condensed layer of connective 
tissue of the corium. It ensheathes and pro- 
tects the growing portion of the hair. 

It may be divided for descriptive purposes 
into an upper third or funnel, a middle third in 
connection with which are the sebaceous glands 
and arrectores pilorum, and a lower third which 
ensheathes the hair-root and which is indented 
•below by the papilla. In the upper third the 
epidermal layers lining the follicle are the same 
as those of the epidermis, the continuation of the 
stratum corneum being next the hair, but in 
the lower two-thirds only the prickle-cell layer 
and the basal layer of the epidermis persist. 

The continuation of the prickle-cell and basal 
layers is generally known as the “ external root- 
sheath^^ of the follicle, and consists of several 
rows of polygonal prickle-cells with large round 
nuclei. 

Between this layer and the hair there is a 
complicated structure named the “ internal root- 
sheath.'^ It is only present in the lower two- 
thirds of the follicle ; it begins at the papilla 
as several layers of polygonal nucleated, cells 
containing granules of keratohyalin. As the 
cells ascend in the^, follicle, those next the ex- 
ternal root-sheath become cornified, while in 
those next the hair tha cornification process is 
much less rapid, and owing to the difference in 
the degree of cornification, the layer tends to 
split longitudinally in two, which are known 
respectively as the sheaths of Huxley and 
Henle. 

Within the internal root-sheath there is a 
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'cuticle formed of ‘a single laj^er of elongated 
cells whose long axes being directed downwards 
aiM inwards make the cells to fit between the 
c^s of the hair-cuticle. Hence it is almost 
inapossible to epilate a hair without pulling out 
part of the root-sheath. 

Enclosing the epidermal sheatfi of the follicle 
there is a dense fibrous layer derived from the 
corium, which is known as the “ connecUve tissue 
layer of the follicle.^^ It is made up of collagen- 
ous and elastic fibres, wdiich are externally 
arranged longitudinally, while nearer the hair 
they tend to have circular direcliion. Next 
the epidermal layer they become so condensed 
and homogeneous that they form a layer which 
has been described as the “ hyalin or vitrecPu^ 
layer 

(d) The Papilla. — The papilla of the hair 
is a differentiated conical process of the corium 
analogous to a papilla of the papillary layer. It 
is composed of connective tissue fibres support- 
ing a capillary loop and one or more medullated 
nerves. Through it the root is nourished, and 
any interference with its function through injury 
or disease causes a cessation of grow^f h of' the 
hair, • 

2. The Sehaceous Glands. — These are small 
saccular glands which occur usually in connec- 
tion with the hair-follicles, but are also found, 
independent of these stuctures, in the skin of 
the borders of the lips and the areolie of the 
nipples. They are generally placed on the 
obliqije side of the hair-follicles, in the angle 
between the latter and the arrector pili. They 
vary considerably in size, from mere appendages 
to the hair-follicle to structures larger than the 
follicle itself. 

They are largest about the nose, scrotum^ 
and areola of the nipple ; they may consist of a 
single saccule or of a bunch of twenty or more. 

These saccules either o^jen into a common 
duct, which pours its contents into the neck of 
the follicle to lubricate the hair, or, in the case 
of the independent glands, directly on the sur- 
face of the skin. 

Histologically each saccule presents a con- 
nective tissue sheath^ inside which there is a 
basement layer %f flat cells surrounding a mosaic 
of large polygonal cells with round or oval 
nuclei. The latter cells have undergone a 
change ; their protoplasm has been converted 
into fat-droplets, and their spongioplasm into a 
substance almost as resistant a,s keratin. The 
duct has the same minute structure as the 
saccule. The central cells yoi the saccules and 
duct break up, and the fat-droplets become dis- 
charged and collect in tjie lumen of the duct as 
a whitish fatty mass which, mixed with epider- 
mal debris, forms the sehumJ^ 

3. The Sweat or Coil-Glands. — These are 
single tubular glands made up of (1) a body 
consisting of two or more turns, forming a coil 
situated in the reticular layer or subcutaneous 


tissue, and (2) a duct which traverses the 
corium in a spiral manner, passes tli rough the 
epidermis, and opehs on the surface at the 
sw^eat-pore. 

These are present all over the body except 
on the glans penis, margins of the lips, and 
nail-bed. In a modified form they occur at 
the auditoiy meatus (ceruminous glands), iii an 
elliptical* ring round the anus (glands of Gay), 
and on the eyelids (glands of Moll). ^ 

Structure. — {a) The coil or body is composed 
of a single layer of cylindrical cells, which has 
a granular appearance when the gland is 
actively secreting, but which disappears when 
the gland is «t rest. A layer of involuntary 
musciilar cells encloses the cylindrical cell- 
layer. 

The muscular cells are arranged longitud- 
inally or spirally round the coil, and outside 
them there is a basement membrane and a 
fibrous capsule supporting blood-capillaries. 
The lumen of the distal portion of the coil is 
wdder than that of any •other part of the gland, 
and is known as. the ampulla Tow^ards the 
duct the epithelium becomes more cubical, 
several layers may be present, and the muscular 
coat disappears. 

{b) The duct in its spiral passage through 
the corium has a uniform calibre, and the 
lumen on section is stellate or forms a cleft. 
The tube is formed Ijy several layers of cubical 
epithelium, inside wdiicft a cuticle and a con- 
nective tissue sheath have been described, but 
no muscular fibres. Qn reaching the epidermis 
the duct proper may be said to end, and in .its 
further course it is represented by a spiral 
cleft bctw^ccn the prickle-cells and the horn-cells. 
It always passes up through an interpapillary 
process. The granular and horny layers, 
however, dip dowm into the Malpighian layer 
for a short distance to form a funnel for the 
duct. In its passage through the epidermis 
the sweat communicates freely with the inter- 
epithelial lymph, and the lattej finds an exit 
with the sweat at the pores. 

4. The Nails. — The nails are inelastic, trans- 
lucent, horny plates situated on the dorsum of 
the distal phalanges of the fingers and toes. 

The nail-plate presents a posterior concave 
border, tw^o alniost parallel lateral borders, and 
a convex free edge. Its upper surface is con- 
vex transversely, and to a less extent longitudin- 
ally. The wdiitish sehiilunar area occupying 
the posterior fifth of the naij-plate is known 
as the “ lunulel^ The nails are bounded by 
posterior and lateral nail-whlls, and from the 
former a thin crescentic membrane passes for 
a short distance over the lunule. The lateral 
walls are slightly divergent, and have a rolled 
appearance. The nail-plate \)asses for a short 
distance beneath the lateral walls, and for a 
greater distance under the posterior wall, where 
it is knowm* as the nail-root^ and is enclosed in 
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a structure analogous to the hair-follicle, caiied 
the nail-fold. 

The 'flail fold is split horizontally by the root 
into (1) an upper portion^ forming a roof com- 
posed of the various layers of the epidermis, in 
which the continuation of the stratum corneum 
is in contact with the nail ; and (2) a lower 
portion named the 'nail-inatrix. 

The nail-matrix is an important structure, 
as it^is from it that the nail grows. It extends * 
from the posterior extremity of the nail-fold as 
far forward as the anterior margin of the 
lunule. It is composed of a prickle-cell layer 
continuous behind with that of the roof of the 
nail-fold, and in front with that of the nail-bed. 
Above the prickle-cell layer there is a layer of 
several rows of flat granular cells with shrivelled 
nuclei, above which the true nail-cells begin to 
appear. It is the presence of these granules 
which gives the whitish opaque appearance to 
the lumfle. Beneath the prickle-cell layer of 
the matrix there is a well-developed papillary 
layer in which the pa^)illo0 are arranged on 
parallel ridges suggesting cockscombs. 

The 'nail-bed extends from the matrix almost 
as far as the free edge of the nail, and on it 
the nail-plate rests. Tliere is, however, no 
organic connection between the nail plate and 
the nail-bed. The latter is composed of a 
pricklo-cell layer, beneath which is a papillary 
layer consisting of about^ sixty ridges parallel 
to the long axis of the' nail. Under this there 
is a rich subpapillary vascular plexus, in which 
large venous sinuses ar^ present, lined with 
endothelium, and forming an erectile tissue. 

The 'nail-plate^ though not in organic con- 
nection with the nail-bcd, is in close contact 
with it, since on its under surface there is a 
series of parallel ridges which fit in between 
those of the nail-bed and so bind the two 
structures together. It is made up of flat 
oornified cells which differ from those of the 
stratum corneum in that the miclei persist. 
These cells are arranged in superimposed 
lamollee, which can only be distinguished near 
the *nail-matrix, since further forward they 
become knit together to form an almost homo- 
geneous plate. 

Gro'wth of the Nail . — If left uncut the nail 
does not grow indefinitely, but at a variable 
distance beyond the finger it becomes thin and 
desquamates, so that a natural free border is 
formed. As a rule th^ matrix only produces 
one nail, which jluring life is constantly growing 
at aboxit the rate of 0*8 mm. in twenty-four 
hours on the fin^rs, while on the toes the 
growth is slower (0*4 mm.). 

Blood- Vkssbls op the Skin. — There are the 
following systems of blood-vessels in the skin, 
which begin in the subcutaneous tissue, and 
pass towards the surface : — 

(a) Blood-Vesmh of the Subcutaneous Tissue . — 
Small arteries are present in the trabeculae 


between the fat-lobes \ certain branches from' 
these (I) course in the septa between the 
lobules, to end in capillaries between Jjpe 
fat-cells, and (2) others pass up more or less 
vertically into the coriurn. Veins and venous 
capillaries correspond to these arteries. 

(6)^ Blood-Vessels of the Gorium . — Two some- 
what horizontal vascular plexuses are generally 
described in the coriurn : a deep one situated 
next the subcutaneous tissue, and a superficial 
one in the subpapillary layer. From these 
plgxuses branches are given off to the sweat- 
apparatus, pilosebaceous follicles, and the 
papillary layer. In the papillre the capillaries 
form loops by the junction of a single or double 
§.#terial capillary with a venous capillary 
several ''imes greater in diameter. 

Throughout the coriurn the blood-vessels are 
of the nature of capillaries since they possess 
only an endothelial layer, and it is in the 
subcutaneous tissue alone that small arteries 
and veins occur in which a muscular wall and 
a tunica extima are present. The veins of the 
coriurn are considerably larger than the arteries. 

IjVMrH^Tics. — In the skin there are compara- 
tively few true^lymphatic vessels with a distinct 
endothelial lining, hnt there a^'e numerous 
spaces between the fibres of the coriurn and the 
cells of the epidermis which serve the purpose 
of lymphatics. 

(a) The lymphatic vessels begin as blind ends 
in the papillaG, pass down to a lymphatic plexus 
in the subpapillary layer, and then gourse 
obliquely through the coriurn, accompanying 
the blood-vessels, to be collected into the larger 
lymphatics of the subcutaneous tissue. The 
lymphatic vessels of the papillae are most easily 
ceen in the large papillae of the fingers and toes. 
The lymph from the tissue-spaces gains en- 
trance into the vessels either through stomata 
or between the endothelial cells. 

{h) The lymphatic spaces are not lined by 
endothelium. They are present between the 
fibrous bundles of the coriurn, around the coils 
and ducts of the sweat-glands, between the 
epidermal cells of the hair-follicles and sebaceous 
glands, around the arrectores pilorum, and 
between the prickle-cells of the t-pidermis. They 
pour their contents partly into the lymphatic 
vessels and partly into the veins. 

Nerves. — Both medullated and non-medul- 
lated nerve fibres are present in the skin : (a) 
The medullated* fibres form plexuses in. the 
coriurn, from the most superficial of which fine 
non-medullated fibrqs pass between the prickle- 
cells of the epidermis, forming the interepithelial 
plexus. Medullated fibres also pass to the con- 
nective tissue coats of the hair-follicles ; there 
they lose their sheaths and split into fibres 
which form a plexus between the epidermal 
cells of the external root sheath. A few of the 
medullated fibres terminate in special end- 
organs. 
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(b) The rion~medutlated fibres probably stipply 
the arrectores pilorum, the sweat -coils, and 
blo'hd-’^^ssels. 

The interepithelial nerve plexus is composed 
of fibres which liave lost their medullary sheaths 
in the subepithelial layer. Thege are distrib- 
uted between the prickle - cells as far as^ the 
stratum lucid um. They end in minute^ swell- 
ings between the cells (Klein), or, according to 
Uima, pass into the cells and terminate in 
swellings applied to the nuclear membranes. 
The fibres of the epithelial plexus are sensiti'^^e 
to touch-impressions a nd to common sensation. 

Special Terminal Corpuscles. — A few of the 
medullated fibres terminate in one or other of 
the following end-organs ; — * 

(а) Tactile Corpuscles, or Meissener^ s Bodies . — 
These end-bulbs are situated in the papillje, are 
universally distributed, but are specially numer- 
ous at the tips of the fingers and toek They 
are oblong or si)indle-shaped, and present a 
transversely striate appearance, owing to their 
being composed of superimposed layers of con- 
nective tissue between whicli the nerve fibrils 
ramify and end in small swellings. Th^e nerve 
loses its medfxllary sheath on ent^jring the cor- 
puscle and splits into these fibrils, 

(б) Touch-Cells of Merkel . — These are peculiar, 
small, round, or pear-shaped cells situated at 
the termination of the medullary nerves of the 
papillae of the fingers and toes. Certain observers 
believe them to be epithelial cells, and do not 
regard them as sensitive. 

(c) Pacinian Bodies, oi" Corpuscles of Vater . — 
In unstained sections held over a dark back- 
ground these bodies appear as small milky 
specks situated in the subcutaneous tissue. 
They are most numerous on the palms and soles ; 
they are oval or elliptical in shape, and are 
made up of a cortex of concentrically arranged 
connective tissue capsules like the sheaths of 
an onion, and a central granular core in which 
the fibres of the axis cylinder of the nerve 
terminate in a group of pear-shaped swellings. 
The nerves immediately below the corpuscle 
form a swelling known as the “ stalk,” and the 
capsules are said to be d^ue to a splitting up of 
the sheath of Schwann of the nerve. Tlie 
Pacinian bodies are believed to be sensitive to 
pressure and traction. 

Muscles of the Skin. — These consist of the 
arrectores pilorum and layers of involuntary 
muscle^ fibres such as are found* in the areolse 
of the nipples, the dartos of the scrotum, and 
the eyelids. ^ 

The arrectores pilorum are made up of invol- 
untary muscular fibres which arise from a 
ueighbouring papilla, and are inserted into a 
projection situated in the middle third of the 
hair-follicle. On contracting they cause an 
erection of the hair, and at the same time a 
impling of the surface of the skin. The elastic 
issue forms a framework for the muscle which 


is continuous with the elastic, network of the 
corium, so that when the muscle contracts it 
causes an increased tension of the skin in the 
neiglibourhood. 

Pigment and Colour op the Skin. — In white 
races very little pigment is present ip the skiu 
except in the pigmented regions, such as the 
areola) of the nipples, axillae, scrotum, around 
the anus, ‘and in the hairs. The colour of the 
skin is, as a rule, more dependent on the sub- 
cutaneous fat and the degree of vascularity 
than on pigment. 

The pigment granules are situated chiefly in 
the epithelial cell, of the basal layer of the 
epidermis. Tliey are generally confined to the 
periphery of the cells, while the nucleus and 
the zone immediately around it are free from 
pigment. They may also occur in the inter- 
epithelial lymphatic spaces, where they form 
branching figures. They arc sometimes present 
in the deeper cells of the Malpighiali layer, 
and more rarely in the connective tissue cells 
of the papillary layer. • 

In dark races the pigment extends up as far 
as the granular layer of the epidermis. The 
true pigment of the skin — in contpidistinction 
to blood-pigment, which gives the skin its 
peculiar tints in bruises and purpura — consists 
of a substance called melanin, which is in the 
form of more or less fine, irregular, brownish- 
black granules. Unlike the blood-pigment it 
is never in the form of crystals, and contains 
no iron. It is soluble in ether, weak acids, 
alkalies, and hydrogen peroxide, and is bleached 
by chlorine 

Physiology 

The skin performs six important functions : 
1. It regulates the body temperature ; 2. It is 
a respiratory organ ; 3. It is a secretory organ ; 
4. It is a sensory organ ; 5. It is a protective 
organ ; 6. It |jjas a limited power of absorption. 

1. The Function of Heat- Regulation. — The 
constant temperature of the body ^ maintained 
by the heat-regulating function of the skin. 
The amount of heat which is lost from •the 
surface of the skin by radiation, conduction, 
and evaporation depends chiefly on the state 
of dilatation of the cutaneous vessels and on 
the activity of, the sweat-glands. Heat and 
cold cause respectively a dilatation or constric- 
tion of the cutaneous vessels, either by acting 
directly on the involuntary muscular fibres of 
those of the subcutaneous tissue or indirectly 
through the vaso-motor centres. In this way 
an increase in the flow of blodd to the skin is 
determined, and a cooling results. 

Heat causes aji increase in the excretion of 
sweat by a reflex and central stimulation of the 
glands, and through evaporatfon of the sweat 
a certain amount of heat is rendered latent, and 
the blood is cooled. 

The involufltary muscles of the skin also 
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assist in performing this function, since cola 
stimulates them to contract, and so the super- 
ficies is reduced and the ‘loss of heat by con- 
duction and radiation is diminished. 

2. The Function of Respiration, — The skin 
is capably of eliminating water-vapour and 
carbonic^ acid g’as, and possibly of absorbing 
oxygen. The amount of water excreted by the 
skin in twenty-four hours is almost dduble that 
whi/ih is eliminated by the lungs. An increase* 
of the temperature of the air causes an increase 
in the amount of water and carbonic acid gas 
excreted by the skin. 

3. The Function of Secretion, — The fluid 
secretions of thfe skin are the sweat and the 
sebum. 

(а) The sweat is a watery, clear fluid, with 
a saltish taste, a peculiar odour, and an acid 
reaction due to the presence of acid sodium 
phosphate, except in excessive sweating, when 
the reJiction becomes alkaline. It contains 
water, salts, fats, volatile fatty acids, cholesterin, 
and a trace of urea. « 

The excretion of sweat is dependent on two 
sets of nerves, namely, special excretory nerves, 
and the nerves of the involuntary muscles of 
the coils. Special sweat-centres are present in 
the cord and medulla. 

The excretion of sweat is stimulated — (1) 
peripheral by certain drugs, such as pilo- 
carpine and muscarine j and (2) reflexly and 
centrally by heat, a venous state of the blood, 
and such drugs as strychnine ; the excretion is 
diminished by atropin®. The sweat not only 
eliminates certain effete products from the 
blood and lymph, but it lubricates the skin. 

(б) The sebum is a semifluid substance con- 
taining various fats, fatty acids, cholesterin, 
salts, albuminoids, and water mixed up with 
epidermic dt'^bris and a few horn -cells. No 
excito-secretory nerves have been demonstrated 

• in connection with the sebaceous j:lands. 

The old view that the sebum was mechanically 
secreted by pressure caused by the contraction 
of the arrector pili is no longer admitted, and 
tho* secretion is now believed to be due to the 
vis a tergo caused by the continuous elaboration 
of fat by the sebaceous cells. The secretion 
of sebum is augmented by an increase in the 
temperature and the blood-supply to the gland. 
The function of the sebum is to lubricate the hair. 

4. The Sensory Function, — The presence of 
the peripheral nerve* terminations in the skin 
makes it sensitive to touch, common sensation, 
pressure, and traction. 

5. The ProteeXive Function, — The waxy fat 
ill the stratum corneum gives to the skin the 
character of a waterproof coatijig for the body, 
and also prevents too great evaporation and 
absorption of toxins or poisonous gases; the 
close union of the comified cells enables the 
skin to resist mechanical injuries, and prevents 
the entrance of micro-organisms. • 


6. "The Function of Absorption, — As long as 
the stratum corneum is intact the skin has little 
absorptive capacity, but if it be abrafled 
absorption by the papillae readily takes place. 

Neither water nor alcohol, nor substances 
dissolved in titem, are absorbed by the healthy 
skin, except at the mouths of the follicles and 
sweat-pores. 

On the other hand, oils and fats and sub- 
stances suspended in them are absorbed, and 
the more nearly allied the fat is to that of the 
sjcin the more active is its absorption. The 
degree of* absorption of substances suspended 
in fats depends on their power of becoming 
volatilised at a low temperature. If the skin- 
r f^it be removed by washing with ether, absorp- 
tion hj the skin takes place more readily. 
Gases are also absorbed by the unbroken skin. 

Bacteriology of the Skin 

General Introduction . . . .170 

Bacteria present on the Healthy 

Skin ...... 171 

B 4 CTERIA IDENTIFIED WITH VARIOUS DIS- 
EASES OF THE Skin . . ^ . .172 

General Introduction. — The more exact 
our knowledge of dermatology becomes the 
greater is the role which micro-organisms are 
found to play in its etiology. Within recent 
years a number of skin diseases which had 
previously been vaguely considei’ed to be the 
result of some peculiar diathesis or idiopathy, 
have been definitely proved to be parasitic in 
their origin. Still, in spite of the recent elabor- 
ate researches and the extensive literature which 
has collected around the subject, our knowledge 
of the dermatological flora is very far from 
being complete. Saboiiraud has aptly compared 
it to an ancient map in which the large countries 
alone arc mapped out, while all within the lines 
enclosing them is blank and unknown. The 
study of the bacteria of the skin is complicated 
and difficult. At one time or another any 
micro-organism may become deposited on the 
skin, so that a complete description of the 
subject would necessitate a reference to almost 
eVery known variety of b^^oterium. Micro- 
organisms are found in largest numbers in those 
regions of the skin which are least exposed to 
friction, such as the axillae, the groins, and the 
clefts between the fingers, and where the 
sebaceous glailds, which form a suitable soil for 
the growth of most micro-organisms, are in 
greatest profusion^ 

For purposes of description the micro-organ- 
isms of the skin may be divided into two classes, 
namely, those which are accidentally deposited 
on the surface and as a rule do no harm, and 
those which are invariably present, and which 
find a suitable habitat in the stratum corneum 
and about the epidermal appendages. The 
latter class of bacteria as a rule lead a perfectly 
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harmless saprophytic existence^ on the 'skin, 
but a number of them may, under altered 
circumstances, so proliferate and increase in 
virulence as to become pathogenic. For ex- 
ample, the staphylococcus epidermidis albus of 
Welch, which is one of the most qpnstant of all 
the denizens of the skin, though usually hjirm- 
less and saprophytic, may, by being passed ’ 
through animals, assume virulent properties ^ 
indistinguishable from those of the staphy- 
lococcus pyogenes albus. Similarly, the strep- 
tococcus pyogenes is generally admitted to l^e 
a less virulent condition of the streptococcus ■ 
erysipelatis. Several bacteriologists have at- | 
tempted to classify the various species of bacteria j 
which are generally present in the healthy” •' 
stratum corneiim, and complicated lists of them 
have been published j but these differ to such 
an extent in the number of the organisms 
included, and in the types which are regarded | 
as pathogenic, that they are of comparatively j 
little value, and they only serve to emphasise 
the difficulties of the subject. These difficulties 
are in great part due to the fact that ib is 
almost impossible to draw a hard and Sast line 
between bacteria which are slightly pathogenic 
and those which cause no ajDparent disturbance. 
At the present time tlie confusion is increased 
by the endeavour on the part of several well- 
known observers to find specific pathogenic 
characteristics in almost every micro-organism 
which they find on the skin, and the equally 
strenuous effort on the part of others to limit 
the number of specific micro-organisms by 
simply regarding the majority of them as 
ditferent stages of a few polymorphic types. 

It will be possible here to refer to only a few 
of the bacteria which are commonly found in • 
the healthy epidermis, and to the most im- 
portant of those which are pathogenic and cause 
various forms of dermatitis. 

For purposes of convenience the latter will be 
described under the heading of the diseases with 
which they have been identified, arranged in 
alphabetical order. 

Bacteria present on the Healthy Skin, — A 
list of the bacteria whicji may be present on* the 
healthy stratum ^rneum, and which lead thdte 
a saprophytic existence, either owing to their 
occurring in small numbers, or being in a state 
of diminished virulence, would of necessity be a 
long one. Only a few of the more common of 
these- need be mentioned. ^ * 

Bacillus epidermidis : obtained from the skin 
between the toes, and from Gie epidermic scales 
(Bordoni-U ffredezzi). 

Bacilli: 2*8 /a to 6'3 ^ in length, and 0*3 p 
in breadth ; grow slowly on gelatine and do not 
liquefy it ; aej^obic. 

Bacillus epidermidis capsulatus : obtained by 

^ For a more extended list, see Galloway’s article in 
Allbutt’a System of Medicine y to which the writer is 
nidebted for much assistance in preparing this article. 


Damman from scrapings of the ^skin between the 
toes. 

Bacilli : large, motfle, with rounded ends, and 
generally occurring in pairs ; capsule forms in 
gelatine cultures ; on gelatine it grows in 
irregularly shaped bluish colonies, which evolve^ 
gas and emit a peculiar odour. * 

Bacillus jiuorescens epidermidis: obtained by 
Damman* from the tip of the finger after 
‘thoroughly w^ashing with absolute alcohol. ^ 

Bacilli : motile, usually arranged end to end 
in pairs ; liquefy gelatine rapidly with fluor- 
escence, the liquefied gelacine showing an upper 
green layer and a lower fluorescent one. This 
bacillus resembles, if it be not identical with, 
B. fluorescens liquefaciens of Flugge, and the 
B. fluorescens liquefaciens minutissimus of 
Uima. 

Bacillus gelatinosiis : obtained from the skin 
between the toes. 

Bacilli : slender, motile, wdth distinct* capsule 
and often beaded like tubercle bacilli ; gelatine 
cultivations produce a •colourless transparent 
gelatinous material, wdiich being incorporated 
with the purely chromogen ic organism has a 
granular or mottled appearance \ plate-colonies 
are rusty brown in colour on microscopical ex- 
amination, and yellowish to the naked eye. 

Bacillus (jraveolens : obtained from between 
the toes (Bordoni-Uflredezzi). 

Bacilli : short, liqueiy gelatine, and give oft a 
fetid odour like that of tlie feet. 

Bacillus aureus : described by Tommasoli as 
occurring in the epidermis. 

Bacilli : slightly bent ; 1 *5 /a to 4 /a in length, 
and 0 * 5/4 in breadth ; arranged parallel in pairs 
or groups ; grow on gelatine as irregular whitish 
yellow colonies, and do not liquefy it. 

(The same observer describes 6 bacilli, 10 
cocci, and 6 yeasts as being present in any 
scale from the epidermis.) 

M icy'ococcus^uorescens s uhsidens : obtained from • 
the healthy epidermis. 

Micrococci : in irregular gror^ps or short 
chains ; form pale yellow creamy colonies on 
gelatine ; do not liquefy it. * 

Staphylococcus epidermidis albus of Welch : 
the most constant denizen of the skin ; closely 
resembles S. pyogenes albus, except that it is 
much less virulent ; liquefies gelatine more 
slowly, and coagulates milk more feebly ; is 
generally regarded as a less virulent stage of 
the ordinary white stajDKylococcus ; is the same 
as the S. cutis communis of Sabouraud ; on 
gelatine it forms opaque whitish colonies like 
porcelain, with irregularly refunded edges ; on 
agar the colonies are generally smaller than 
those of the S. pyogenes albus. 

Polymorphic coccus of Cedercreutz : assumes 
different appearances according to the medium 
on which it is growing, the temperature, and 
its state of virulence ; said by Cedercreutz to 
have been variously described as the morococcus 
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(Unna), S, cutis .communis (Sabouraud), and S. 
epidermidis albus (Welch), and under different 
circumstances by “Dembie (1886), Claessen 
(1893), Bulloch (1895), Whipham (1886), Ber- 
holm (1900), and Whitfield (1900)/^ On ordin- 
.ary golose it may “ assume all tints, from a 
milk-white to a -golden yellow, and on gelatine 
the culture presents a canary yellow colour/' 
It prefers slightly acid or neutral meefia. As a 
rul§ it neither liquefies gelatine nor coagulates* 
milk; it varies considerably in size and form, and 
may assume a flask-shape (“flask^shaped bacilli”) ; 
it frequently occurs as diplococci. 

JStaphi/lococcus Jiavescens : obtained by Dam- 
man from the skin of the toes and genito-crural 
folds. 

Staphylococci : form yellowish colonies ; begin 
to liquefy gelatine in three to six days. 

Bacteria identified with various Diseases 
OF the Skin. — Acne Vui^garis. — The formation 
of the acne pustule is always preceded by the 
plugging of the pilo-sebaceous follicle by a 
comedo, • 

1. Bacteria found in the comedo. 

(а) Microhacilli of Sahoura'iixi and Unna and 
Bacillus acnes of Gilchrist, 

Believed fiy these observers to be the specific 
cause of the comedo, and by Unna to have 
pyogenic properties in addition. 

Microbacilli: \'2b p to 1*5 p in length, and 
0*3 fx to 0*5 jjL in breadth. Assumes two forms: 
(1) young bacilli, resembling cocci, ovoid or 
barrel-shaped, with a capsule, and (2) old bacilli, 
longer, sigmoid, united*, in chains or arranged 
in bundles ; stain with Gram's method. On 
Sabouraud's special medium colonies develop 
on the fourth day, and twenty hours after take 
the form of brick-red cones ; frequently grow 
in association with S. cutis communis, but in 
twenty-eight days the porcelain-like culture of 
the staphylococcus dies, and that of the micro- 
• bacillus remains pure ; inoculatioijs on the skin 
from cultures gave negative results. 

(б) Flash~sJ^ip)ed bacilli: B. asciformis. Balloon 
bacillus (Hodara) ; B. bouteille (Sabouraud) ; 
situated about the head and mantle of the 
comedo ; they invariably grow in association 
with the S. cutis communis, and it has been 
suggested that they are degenerate involuted 
forms of that micro-organism. 

Bacilli : generally gourd- or flask-shaped, with 
a large spherical portion surmounted by a small 
rounded process, but tfiey may be oval, round, 
barrel-shaped, or thread-like ; 5 /x in length or 
longer ; arranged usually in groups, stained by 
Gram's method ; *xn fluid media they form a de- 
posit like sand, and on solid media they grow 
as whitish radiate colonies. 

(c) DiplococcL small cocci which do not 
liquefy gelatine, large cocci which liquefy it, and 
S, epidermidis albus have also been described in 
comedones. 

2. Bacteria found in the a^ne pustule: 


Staphylococcus pyogenes albus ^ aureus^ and various 
torulcB, 

Aone nbcrotica seu varioliformis : (a) Micro- 
bacilli (Sabouraud) ; (b) S. pyogenes aureus . — 
The microbacilli, according to Sabouraud, .are 
only present i;i the initial stage of acne necro- 
tica, anrl the peculiar necrotic pustule is be- 
lieved^ by him to be due to the symbiosis of 
both these micro-organisms. 

Alopecia Areata. — The parasitic organ of 
at least one type of alopecia areata has recently 
l^en strongly advocated, namely, the type in 
which the early lesions appear as small pinkish 
inflammator}^ patches, dotted over with sebor- 
rhmic plugs, and frequently associated with 
f |)ityriasis of the scalp. 

Sabo iraud has isolated fifteen species of 
micro-organisms from such a case, one of which, 
the microbacillus (vide supra), he considers to 
be specific. Though several experiments have 
been recorded where bald patches are said to 
have appeared after the subcutaneous inocula- 
tion of microbacilli, the evidence is not yet 
sufficient to be convincing. 

Norn?an Walker planted stumps fromanumber 
of cases of , alopecia areata on Sabouraud’s 
medium, but with one exception, in which he 
obtained a brick-red culture of microbacilli, all 
the hairs grew porcelain-like cultures of S. 
epidermidis albus. 

Carbuncle, due to the ordinary pyogenic 
cocci : Staphylococcus pyogenes aureus ; Staphy- 
lococcus pyogenes albus; Staphylococcus pyogenes 
citreus ; Streptococcus pyogenes. 

Chancroid, or ulcus molle : said by Ducrey 
to be due to a streptobacillus. 

(1) Streptobacillus of Ducrey : 1'4 /x long by 
0*5 /X broad ; round-ended ; generally arranged 
in chains, decolorised by Gram’s method ; grows 
on a mixture of human blood serum and agar 
(Petersen), and on blood-gelose in the form of 
shining whitish colonies ; experimental inocula- 
tion of four cases by Besan 9 on gave positive 
results. 

Unna has described a streptobacillus as 
specific which is similar to that of Ducrey ; 
other observers deny thjit the streptococcus has 
specific characters. ^ 

(2) Ordinary pyogenic cocci. 

Cheiro - pompholyx, or Dysidrosis : now 
generally believed to be due to a parasite ; 
Unna has described a peculiar bacillus which he 
claims to be specific. 

Bacilli : 2*5 /x to 3*5 /x in length, and 0*5 /a 
in breadth ; arranged singly in groups of 
four to six, or on short threads; flourishes in 
sweat. c 

Ecthyma : due to the inoculation of pyogenic 
cocci in badly nourished and weakly resistant 
individuals. In one case of ecthyma t6r4brant, 
B. pyocyaneus was identified (Ehler’s). 

Eczema. — There are at present two oppos- 
ing views regarding the origin of true papulo- 
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vesicular eczema, wliich may be termed the 
amicrobic and the microbic theories. Accord- 
ing*Jbo the former view the vesicles of eczema 
are at first sterile, and only become invaded 
secpndarily by pyogenic organisms, though it is 
generally admitted that the latter play an im- 
portant p^rt in the complete evolution of, the 
lesions; and according to the second tjieory, 
eczema is a local parasitic disease due to the 
action of one or several micro - organisms. 
Moberg and Unna have isolated twenty-three 
different varieties of cocci from the skin in |i 
series of cases of eczema including eczema 
seborrhoicum, of which twelve were harmless 
and eleven pathogenic : two of these were 
capable of producing eczema by inoculation oM « 
the human skin. Flask-shaped bacilli are fre- 
quently present. Other observers consider 
eczema to be simply due to staphylococci 
(Lockhart, Bender, Gerlach). Staphylococci 
producing white cultures have been isolated by 
(galloway aiid Eyre from four cases of acute 
papulo-vesicular eczema. 

•Eczema Skeokrhoicum or Seborrhceic Der- 
matitis — Numerous micro-organisms lm;ve be*en 
identified with this condition, the post constant 
being the S. ^pidermidis allms and the flask- 
shaped hacilli, Unua described a peculiar 
coccus which from its grouping he named the 
“ morococcus.’’ This organism is now gener- 
ally admitted to be identical with the S. epi- 
derniidis allms. Owing partly to its confused 
terminology, this subject is at present in a too 
chaotic condition to demand more than a passing 
reference. 

Erythema nodosum : Demme’s bacilli and 
various cocci have been detected in the blood. 

Bacilli of Demme : 2*2 ya to 2*5 /x in length, ' 
and 0’5 /x to 0’7 p in breadth ; rounded ends ; 
stained by Gram’s method ; inoculated on the 
skin or injected into the blood of guinea-pigs, it 
produced an eruption resembling E. nodosum, 
which was followed by gangrene. 

Frambossia, see Yaws. 

Furunculosis : due to the organisms of sup- 
puration. 

Gangrene: several ^micro-organisms have 
been identified ili the various forms of gali- 
gvene. Veillon and Halle isolated a bacillus 
from the pus of an unopened abscess in a case 
of disseminated gangrene in a child. 

Bacilli : about the size of the Klebs-Loeffler 
bacillus of diphtheria ; straight or slightly 
curved ; often arranged in pairs like a V ; grow 
on agar in the form of greyish w^hite colonies 
which emit a sour smell ; identical with the B. 
Tamosua of Veillon and ,Zuber. A somewhat 
similar bacillus was detected by Matzenauer in 
hospital gangrene. Other mierf?- organisms 
occur, namely streptococci^ staphylococci^ and B, 
Vyocyamm. 

Impetigo. — (a) Simple impetigo is due to the 
inoculation of virulent pyogenic micro-organisms 


on any abraded or w’cakly resistant portion of 
the skin. 

(6) Impetigo of Bockhart is a follicular disease 
due to the inoculation of the hair-follicles with 
staphylococci. 

(c) Impetigo contagiosa is believed jbo be due. 
to streptococci^ and the presence* of staphylococci 
in the lesions is regarded as a secondary con- 
taminatioft (Sabouraud, Gilchrist, Balzer, etc.). 

Leprosy : most probably due to the B. leprae 
of Hansen. 

Bacilli : 5 ju, to 6 /x in length, and 1 /x in 
breadth ; closely resemble tubercle bacilli, but 
are less curved and more pointed ; stain like 
tubercle bacilli , they have not been successfully 
cultivated outside the body, and inoculation 
experiments, except in a few doubtful instances, 
have given negative results ; occur in the granu- 
lomata of leprosy, in old lesions of ana3Sthetic 
leprosy, and in nearly all the tissues of the 
body except the muscles, joints, and spinal 
cord. 

Mycosis fungoides : * numerous cocci and 
bacilli have been identified in the breaking 
down lesions, but these have probably no causal 
relation to the disease. M‘Vail, ^lurray, and 
Atkinson have isolated a peculiar small bacillus 
in their case. 

Bacilli : 1 /X to 2*5 /X in length, and 0*75 p in 
breadth ; single or in pairs ; sluggishly motile ; 
stained by Gram’s rneihod ; aerobic, with diffi- 
culty anaerobic ; grow ii? agar in the form of 
creamy white colonies, from the margin of which 
short, fine, liair-liko rstys penetrate into the 
medium ; liquefy gelatine ; subcutaneous in- 
jection in rabbits causes death in twelve to 
sixteen days, bacilli being found in the enlarged 
lymphatics ^ 

Pemphigus. — Acute pemphigus ; Pernet and 
Bulloch have isolated diplococci from the bullie. 

Diplococci : about one-half longer than a 
gonococcus; grow on blood serum with charac-' 
teristic colonies ; pathogenic to rabbits. Diihn- 
hardt has identified a similar d^plococcus in 
chronic pemphigus. 

In PEMimiGUS neonatorum the ordinary pyo- 
genic cocci are present in large numbers. 

Purpura : numerous micro - organisms have 
been described in the dilated vessels in P. 
luemorrhagica, jfor example streptococci^ pneumo- 
cocci^ and B. coli communis. In a fatal case 
Klob described a short oval bacillus (Bacterium 
hcemorrhagicuin) . » 

Bacilli : 0*8 y. to 0*5 p in length, and 0*4 /x 
to 0*8 /X in breadth ; arranged in pairs ; not 
motile ; grow slowly on gelatfne without liqu'.j- 
fying it, forming whitish colonies ; produced 
purpuric lesion«j when inoculated on mice, 
guinea-pigs, and dogs. 

Pyodermia : due to the pyogenic cocci ; S. 
pyogenes aureus, albus^ citreus, cereus albus, and 
cereus jiavus ; streptococcus pyogenes ; and occa- 
sionally B. pT/ocyaneus and B. coli communis. 
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Rhinoscleroala : specific short bacillus de- 
scribed by V, Frisch. 

Bacilli : 2 p- in length, and 0*5 in breadth ; 
rounded ends ; enclosed in a gelatinous capsule ; 
arranged singly or in characteristic groups 
lying in ij- gloea ; situated in the protoplasm 
of Mikulicz’s cell^, or free in the lymph spaces ; 
form shiny pin-head colonies on gelatine, and 
do not liquefy it ; pathogenic to ^lice and 
guinea-pigs, but did not cause rhinoscleroma* 
when inoculated. 

Seborrhcea oleosa : considered by Sabouraud 
to be due to the microhacillus. 

SrPfiiLis : various micro-organisms have from 
time to time been descriV)ed in connection 
with the lesions of syphilis, and several have 
been put forward as the specific cause of the 
disease. Bacilli have been described by Lust- 
garten, Jullien, v. Niessen, and others, and 
cocci by Disse and Taguchi. Of these micro- 
organisrfis the best known is Lustgarten’s 
bacillus. 

Bacilli : 3*5 /x to 4*5*/x in length, and 0*28 /x 
in breadth ; straight or curved, ends clubbed ; 
stain by Zelh-Neelsen’s method ; resemble the 
smegma bagilli ; have ^not been successfully 
cultivated outside the body. 

[The spirochtete pallida is now generally 
recognised as the microbic cause of syphilis.] 

Trichorrhexis nodosa : Hodara and Spiegler 
have identified peculiar bacilli in the shafts and 
follicles of the afiecte<f hairs. 

Bacilli : 1 ft to 6 /x in length or longer, and 
0*3 ft in breadth ; rounded ends, stained in the 
hairs by aniline gentian-violet and by the other 
methods for staining the fungi of ringworm in 
the hairs ; grow on agar in the form of small, 
round, whitish grey colonies which tend to 
become confluent ; liquefy gelatine slowly ; 
inoculation from cultures produced the disease 
in previously healthy hairs. 

' Raymond has described a diplococcus. 

Tuberculosis cutis : due to Koch's tubercle 
bacillus. It |ias been found in lupus vulgaris, 
tuberculosis verrucosa cutis, and erythema 
inditratum — Bazin. 

Yaws: several micro-organisms have been 
isolated in association with the lesions of yaws, 
and have been regarded as specific by^ those who 
described them ; but specific characters have 
not been definitely established in any of them. 
Among these are a yeast (Powell), a bacillus 
(Breda), and a micrococcus (Nicholls and Watts). 

Diseases of Sweat and Sebaceous Glands 


Sweat Glands — 

Sudmnina . . . . .174 

Miliaria, {see also vol. vi.) . . 174 

Hyperidrosis^ . . . . .174 

Chromidrosis . . . .175 

Uoemidrosis . . . . .175 

Seborrhcea 175 

Sebaceous Glands . . . .177 


Diseases of the Sweat or Coil Glands. — ft 
is now generally admitted that these glands 
excrete an oily fluid as well as the saline fluid 
known as sweat. On certain regions of the 
skin — notably on the palms and soles — they 
alone are concerned in the lubrication of the 
skin, so very necessary in these situations. It 
is prc^bable that a deficiency in this oily 
excretion has a more important connection with 
many diseases than has hitherto been supposed. 

Certain definite organic diseases are some- 
t^ies, though rarely, observed. Cysts may 
form deep down in the course of the duct 
(hjalrocystoma), and suppuration occasionally 
occurs (hydroadenitis). Localised suppuration 

# ill a sweat gland is probably the starting-point 
of boils in the axillary region, where the glands 
are especially large. 

Sudamina or crystallina is the term applied 
to the lesions produced in certain diseases 
accompanied by excessive sweating. The sweat 
pore is obstructed at its outlet, and the result 
is the appearance on the skin of a clear vesicle, 
which looks like a drop of free fluid, but which, 
when touched, is found to be covered by an 
extremely thi^ layer of horny cells. 

Miliaria^ which is often confused with this 
condition, is a form of inflammation of the skin, 
and should not be classed among the diseases 
of the sweat glands. 

The functional diseases are the more common 
and the more important. 

Hyperidrosis^ or excessive sweating, „ in its 
generalised form, is a frequent accompaniment 
of constitutional diseases, especially certain 
fevers, in which case it is, of course, of secondary 
importance. It is also sometimes influenced 

• by nerve impulses, in which case it may be 
distributed over the area of a particular nerve, 
and is therefore frequently unilateral. There 
is often general sweating in anaemia, and in 
some cases of hysteria, while in alcoholism the 
skin often has a damp, clammy feeling from 
excessive secretion of sweat. 

Certain regions of the body are, however, 
specially liable to localised hypeiridrosis. These 
are the scalp, ‘especially ,,in premature alopecia, 
tlfe axillae, the groins, and thef hands and feet. 
The secretion may be so abundant, especially 
in the last two situations, as to lead to 
maceration of the epidermis. The skin, con- 
sequently, is easily irritated, and inflammation 
and Assuring often occur. 

In many cases of excessive secretion the odour 
is unpleasant, but%in a certain proportion the 
odour becomes unbearable, and thoroughly 
deserves the name of bromidrosis (/3pbfio% a 
stench). This change is due to the growth of 
bacteria in the sweat. When the condition 
affects the feet, owing to the method of foot- 
gear generally in vogue, the parts are shut up, 
and the symptoms are aggravated, the skin 
often becoming so tender that walking is 
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impossible. It seemh probable that the baeteria 
present upon the surface in some way stimulate 
the* glands to continued and increased secretion, 
this being especially likely on the palms and 
soles. 

Treatment , — The general health of the patient 
should be •carefully attended to, and all abuses 
stopped. Anaemia should be corrected by the 
administration of iron, and other constitutional 
diseases should be appropriately treated. 

The drugs which have a repute for checking 
the secretion of sweat are, curiously, of com- 
paratively little Vidue in this •condition. 
Atropin and belladonna, agaricin and such like, 
usually disappoint the administrator. Accord- 
ing to Crocker, sulphur administered in largts^ 
and repeated doses has a distinctly beneficial 
effect. The local treatment consists in rigidly 
enforcing the most scrupulous cleanliness — the 
parts being washed, if necessary, several times 
daily — and dressings being applied, if necessary, 
so as to soak up the fluid as it is exuded, and 
prevent it from causing maceration of the skin. 
For axillary hyperidrosis frequent bathing v;ith 
rery hot water is often successful ; it g;enera11y 
checks the Secretion for a time. The hands 
and feet may be treated by causing exfoliation 
of the epidermis, by the use of salicylic acid, 
resorcin, or some other reducing agent. This 
is always followed by some improvement, but 
unless treatment is continued relapse is 
inevitable. 

In hyperidrosis pedum it is a very common 
practice to advise repeated bathing and changing 
of the socks, which before they are put on should 
be powdered with a mixture of boric acid and 
powdered talc. Other applications are solutions 
of chromic acid, which hardens the skin, i 
perchloride of iron, nitrate of silver, alum, etc. 
The feet are often cold, and means should be 
taken to improve the circulation in them by 
exercise, the wearing of woollen socks, and easy 
shoes. Tar is a remedy which possibly is not 
sufficiently used in this disease ; if the skin will 
stand strong solutions painted upon it, marked 
improvement often follows. 

Neebe recommends a very hefoic treatment 
in advanced casis, which consists in patieifts 
standing for some seconds in a flat dish which 
contains just enough hydrochloric acid to cover 
the soles of the feet, which are the regions 
specially affected. The feet are then bathed 
in an alkaline solution and dreSsed with some 
soothing ointment. 

Ckromddrosis, or coloured sweat, should 
always be regarded with scepticism. One or 
two authentic cases havp been recorded where 
the sweat has been stained blue, after excretion, 
by the growth of the bacillus .pyocyaneus, 
and instances are frequent where the under- 
clothing covering the axillary region is stained 
red. If in such cases the hairs in the axillte 
are examined, they will usually be found to 


be sheathed with a dull substance which consists 
largely of bacteria, and the red staining is 
brought about by these bacteria. The only 
cure for this condition, which is very obstinate, 
is shaving, and the constant and prolonged 
application of antiseptics to the part. 

It is said that green sweat is occasionally 
seen in those who w^ork in the manufacture of 
the coj)per salts. 

• Ifcemidi-osis, or bloody sweat, is extrerqely 
rare, and any supposed cases should be investi- 
gated most strictly. Possibly the sweat may 
be slightly blood-stained in haemojjhilia. 

Sehorrhaea . — Thr derivation of this name 
from sebum and to flow, shows that it is, 
etymologically, an incorrect term, and the 
word stearrhma has been suggested in its place. 
The word, however, has the general approval, 
and is not likely to be displaced. It was 
originally applied when the scales found on the 
scalp were supposed to be dried-up sebaceous 
secretion, and the name remained when that 
was shown to be incorreot. 

Recently Sabouraud has harked back on the 
ancient meaning of the word, and has sought 
to use it as an argument for his theory of the 
disease. It is therefore desirable to clear the 
ground, and to define the diflerent meanings 
attached to the same term by the two most 
prominent German and French observers, 
Unna and Sabouraud., 

Sabouraud regards sel^)rrhoca as a disease 
produced by the presence of an organism, 
which structurally is p. fine bacilhis, in the 
mouths of the sebaceous glands. This organism, 
he holds, stimulates and alters the character 
of the excretion of the sebaceous glands, so 
that it becomes more fluid. When the stimu- 
lation stops there, and there is merely an 
increased supply of grease on the surface of the 
skin, he applies to it the old term of seborrhma 
oleosa. In many cases, how^ever, a further- 
effect is proa*uced, the mouth of the gland is 
plugged completely by a horn^ concretion, 
and the disease becomes that generally knowui 
as acne. » 

Sabouraud further holds that the disease 
known as alopecia areata is caused by the 
growth in the hair follicles of this same 
bacillus. * 

Unna, who was the creator of the term 
seborrhmic eczema, holds views entirely different 
from those of Sabourau^l. According to him 
the scaling of the scalp, to wl^ich our prede- 
cessors attached the term soborrhooa sicca, is 
the prototype of the disease, 

The scalp is peculiarly tolerant of irritation, 
and active counter-irritants applied to it often 
produce only a slight amount of scaling, while 
on the smooth skin they would produce a ves- 
icular eruption or an actual blister. Unna 
suggests that this scaling is due to some 
organism, and as the most likely of these he 
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selects the organism to which he has given the 
name of the mon'ococcns. In the scalp, however, 
organisms are so niime^Oife that it is extremely 
difficult to identify any one as the cause of a 
disease. 

From the scalp, where it originates, the 
disease spreads • to other parts of the body. 
Sometimes it spreads upon the forehead, where 
there is at once shown the differeiiee in the 
reaction of the skin, for the eruption on the* 
forehead shows by its hypersemia much greater 
evidence of reaction of the skin than does that 
upon the scalp. 

Other common seats of the disease are the 
sternal and interscapular regions, where the 
eruption takes a ringed form, and is often 
confused with ringworm. Behind the ears, 
where the skin is peculiarly thin and intolerant, 
the reaction is great, and fluid is frequently 
exuded upon the surface, so that in this region 
the eruption is moist. The flexures, too, are 
often affected, and in the axillae and groins the 
circinate character of t the eruption and the 
resemblance to ringworm is often pronounced. 
All these eruptions on the body have associated 
with them a peculiar yellow colour, most marked 
in the centre of the patch, and Unna suggests 
that that is due to stimulation of the sweat or 
coil glands, which excrete fatty substances to a 
greater degree than they normally do. 

Herein, indeed, lies ope of the main differ- 
ences between UnUh and Sabouraud ; for 
Sabouraud does not appear to attach any 
importance to the oily , secret! on of the sweat 
glands, while he regards dandruff, which has 
all along been regarded as synonymous with 
dry seborrhena, as a totally different disease, 
for which he suggests the use of the old name 
of pityriasis. It is one of the difficidties of 
dermatology that its exponents have too often 
felt constrained to endeavour to fit new theories 
•on to the old names. 

When the eruption spreads, as it not infre- 
quently does, to the limbs, the tendency to 
the exudation of fluid becomes much less. 
Thare is but little evidence of any increased 
secretion of oil, and the spots, usually rounded, 
are pink in colour, are covered with silvery 
scales, and are indeed in the opinion of many, 
including the present writer, indistihguishable 
from the lesions of psoriasis. This, however, 
is hardly the place to discuss this modern 
doctrine. 

On the scalp one of the commonest results of 
seborrhoea is alopecia, and the term of alopecia 
praematura is practically^ symonymous with that 
of alopecia seborrheica. It would seem that 
when the coil glands are stimulated along with 
the epidermis, there is not the same tendency 
to alopecia. It is the dry form of inflammation 
which leads to the casting of the hair, and to 
its succession by a less perfect one ; and this 
process continually going on results in conver- 


sion of the ordinary hair of the scalp into a fine 
down. 

Another disease which is in all probability 
connected with seborrhooa is that known as 
rosacea. While that disease has long been 
associated with, and is undoubtedly aggravated 
by ^digestive' disturbances, flushings, etc., it 
will be found on careful examination that dry 
seborrhoea of the scalp is present in the majority 
of cases, and it is suggested that the scales 
falling from the scalp on to the face irritate the 
skin, and lead to its reacting with hyperaemic 
dilatatiom of the vessels, and the formation of 
pustules on the central region of the face, in 
the manner which is associated wdth this 
disease. 

Trea merit. — The successful treatment of 
seborrhooa depends on the recognition of the 
all-important fact, that the disease commences, 
and has its most important seat in the scalp ; 
and the disease on the body, though it is more 
easily got rid of, will inevitably return unless 
the scalp is brought into a healthy condition. 
This is best attained by frequent washing, and 
fof that a fluid soap is to be preferred to a hard 
one. The well-known Hebra^s ' soap spirit, 
which consists of two parts of « soft soap and 
one of spirits of wine, is certainly as efficacious 
as any. 

The head should be wet with warm water, 
then some soap spirit poured directly on the 
scalp, which should be vigorously shampooed 
for five minutes, thereafter the lather m.ust be 
thoroughly washed out and the head dried. 
Females often complain that the proceeding is 
very irksome, and that the hair is apt to be 
matted after its use. This, however, is gener- 
'»ally owing to the fact that the soap has not 
been thoroughly washed out of the part. In 
slight cases the repetition of this twice a week 
will suffice to keep the disease under, and 
eventually to cure it ; but if the disease is more 
severe, further means must be employed. 

There are two drugs which have a very 
marked influence on the catarrh of seborrhoea, 
viz. sulphur and salicylic acid, and they may 
be applied to 'the scalp in a very much more 
cdiicentrated form than they can to the rest of 
the body. Indeed it is usually necessary to 
warn the patient that the hands must be 
washed immediately after making the applica- 
tion, for if an ointment of say 10 per cent 
salicylic acid i6r applied with the fingers, these 
very soon show signs of its action in persistent 
desquamation. ^ 

A useful application for ordinary cases con- 
sists of half a drachpi each of sulphur and 
salicylic with 1 oz. of vaseline. The modifica- 
tion of vaseline known as vasol, which is an 
oily-lookiiig fluid, may be used instead of vase- 
line. It is more easily rubbed in, and is not so 
greasy as the ordinary preparation. 

For the eruption on the body washing is 
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generally indicated, but the application must 
vary with the form of inflammation with which 
the'skin reacts. Thus if the eruption is moist, 
powders or pastes are to be preferred to oint- 
ments, and if the eruption is very widespread a 
lotion may be used. As already indicated, the 
smooth skin will not stand the same strength 
of application as will the scalp, and from i^en to 
twenty grains of each of the preparations is 
probably as much as is generally useful. In 
the drier forms of the eruption sulphur does 
not seem to suit so well, and should be omitted 
from the prescriptions in such cases. * 

Treatment must be kept up for a consider- 
able time after the disease has apparently dis- 
appeared, otherwise relapses will occur. * 

In alopecia sehorrhaica the treatment already 
recommended for seborrhooa is generally the 
most efficacious. The cure of the disease wffiich 
is producing the baldness is of much greater 
importance than the stimulation by mild 
counter-irritants often advised, for the skin is 
already sufficiently stimulated by the disease. 

In rosacea^ the treatment of the scalp is <^f 
primary inportance. Indeed it is even possible 
to leave the face altogether alone . and yet get 
a good result. • Recovery, however, is hastened 
by simultaneous treatment of the eruption on 
the face by a lotion containing sulphur and 
some bland powder, such as calamine and oxide 
of zinc, made up so as to form a pretty thick 
lotion. Glycerine is sometimes added to this, 
but it does not suit all cases, and really is not 
an urgent necessity in the prescription, for the 
bottle containing the lotion can be shaken 
vigorously before each application. Recently 
the chloride of adrenalin has been recommended 
as a remedy for rosacea. It is administered 
internally and applied locally, but in the 
writer's experience it only produced tempor- 
ary improvement in cases which subsequently 
rapidly improved under the treatment already 
recommended. 

Diseases op the Sebaceous Glands, — The 
sebaceous glands vary in size in different parts 
of the body. They are specially ^ large upon 
the face, and in this situation their mouths 
are occasionally iiJhabited by a parasite, the 
acarus folliculorum — a parasite entirely harm- 
less, though at one time it was looked upon 
as the probable cause of acne vulgaris. Ab- 
scesses occasionally occur in the glands, which, 
however, soon extend beyond their confines, and 
spread into the tissues around. They may be 
occasionally the starting-point <df new growths, 
and the similarity in structure between them 
^Dd certain rodent cancere has misled many 
observers to the conclusion that that disease is 
^ carcinoma of the sebaceous glands. 

The disease known as adenoma sebaceum is 
<5crtainly not in every instance correctly named. 
It is a disease which occurs in children whose 
Jiiental development is restricted. There is 
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often a history of fits in infancy, and there are 
some who have suggested that tiie disease may 
possibly be in some way produced by the 
bromide of potassium usually administered in 
such cases. 

The disease consists in the development of a 
number of papules varying in size, spread all 
over the face, but particularly in its central 
division. They also occur upon the trunk, 
where tliey are not infrequently associated with 
small fibrous tumours. In many cises the 
growths are of the type jf lymphangioma, in 
others they are fibrous, and it would seem that 
their frequent occurrence upon ^the face, where 
the sebaceous glands are normally large, has 
► been overlooked in the estimation of the size 
of these structures found in the sections of the 
lesions. 

The only successful treatment is by destruc- 
tion of the nodules, either individuajly by 
electrolysis, or by ironing the affected region 
with the thermo-cautery, so as to destroy them 
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bacillus may reach the skin by more than one 
route, and according to this and the reaction of 
the patient' to Ihe germ, the appearances pro- 
duced vary. 

Lupus vulgaris may be looked ispon as the 
typical tuberculosis of the skin. It is by far 
the most common, and it is the chief in import- 
ance and gravity. 

It presents many clinical varieties, all having 
in common tb© presence of the tubercle bacillus, 
along with those pathological changes which we 
are familiar with as characteristic of the re- 
action of the tissues to that organism, and dif- 
fering according to varioils complicating and 
secondary changes. • 

The simplest and the most topical form of 
Lupus vulgaris is that where tnere are found 
in the skin those elements which are described 
as the apple-jelly ”^or “ barley-sugar '' nodules of 
Hutchinson. These are yellowisjbi-brown areas 
about the size of a hemp-seed ; they may be 
found discrete, or they may run together to 
form irregular areas. They are evidently in the 
skin, and the epidermis runs unbroken over 
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them. Their true colour is best displayed by 
pressing on them a piece ,of glass, suqh as the 
condensing lens of a Hartnack’s microscope, for 
the pressure dispels any complicating hyperaemia, 
and no amount of pressure will cause the typical 
‘nodule to* disappear. This method, which Unna 
calls the “diascopic,” is of great value in the 
diagnosis of a doubtful case. 

When examined microscopically, these noduleg 
are5 found to consist of a collection of those cells 
which Unna calls plasma cells, and which are 
best known in Great Britain as epithelioid. 
These are aggregated into little round areas, 
ten or a dozen of which go to make up a clinic- 
ally visible “ ajople-jelly ” i^odule. Occasionally 
a giant cell may be observed among them, and 
very occasionally a tubercle bacillus. 

At this stage, which may conveniently be 
styled Lupus vulgaris simplex, the disease may 
remair^ in cleanly, healthy persons for an in- 
definite period, giving rise to no inconvenience 
except from its appearance, and spreading very 
slowly or not at all. Any part of the body may 
be adected, though, as afterwards referred to, 
lupus has its preferences and favourite seats. 

The disease, howe^^er, only exceptionally 
follows this simple type. The most common 
complication — so common as to be to most the 
typical form of lupus — is that of catarrh. Just 
as in catarrhal tuberculosis of the lung, the 
catarrh is due to the ’'addition to the original 
disease of other organisms, so in the skin, 
micrococci are responsible for the change which 
converts a mere disfigurement into a disagree- 
’ able, discharging eruption. The brownish- 
yellow nodules become concealed by dirty 
yellowish-black crusts, and pus constantly 
exudes from the apparently raw surface. Thil 
stage of the disease has long been known and 
described as Lupus exulcerans^ but the term is 
a misnomer. There is no ulceration in the true 
sense of the word. However ulcer-like the case 
may appear, careful examination will disclose 
the fact thv*t the surface is still covered, imper- 
fectly it is true, with epithelium. The epithe- 
lium is swollen, distorted almost beyond re- 
cognition, but it is still there. The process is 
essentially one of catarrh. In sections appro- 
priately stained there are found op the surface 
myriads of cocci, and to the effects of these are 
due the purulent discharge and crusting. The 
true skin is packed with innumerable leucocytes, 
which in the majority of cases make it difficult 
to recognise the tuberculous nature of the 
disease. It is,^ indeed, often enough difficult in 
the leucocyte-impregnated tissues to recognise 
the same process as in the simple variety of the 
disease ; but a few weeks’ appropriate treatment, 
and the apparent discrepancy is cleared up — 
destroy the pyococci and the catarrh disappears, 
leaving the simple variety of the disease. 

Another common variety of lupus, which also 
has its analogy in the lung, is fibroid lupus, 


often erroneously called Lujpus verrucosus. THe 
error is curious and inexplicable, because there is 
a Lupus verrucosus which is distinctly “ warty ” 
in its character, though it is much rarer than 
the fibroid form. Fibroid lupus is most .fre- 
quently seen, on the limbs and buttocks; it is 
exceptional on the face. In it there is an 
excesipive production of fibrous tissue, and the 
tuberculous nodules are few in number, but 
show evidence of their chronicity in the presence 
of (for lupus) an excessive number of giant cells, 
ff’here is also some increased activity of the 
epitheliutn, but no true warty formation. The 
prognosis of this form is exceptionally good. 

True warty lupus^ Lupus verrucosus, is prob- 
*ablv due to the addition to the lupus of the 
caubc, whatever it may be, which produces 
warts. It occurs especially on the hands and 
on the buttocks. The same growth of epithelium 
is seen as in warts, with long processes of con- 
nective tissue-forming cores for the epidermic 
cylinders. As a rule the warty growth and the 
lupus are coextensive, but in some cases the 
^arts last longer than the tuberculosis. 

Verwcca nccrogejiica, or the post-mortem wart^ 
is that form of tuberculosis of the skin which 
appears on the hands of butchers and path- 
ologists, and it would seem a matter which will 
require a good deal of explaining away if Koch’s 
new theory is to be accepted. It is the most 
benign form of tuberculosis, and indicates the 
vigorous reaction of healthy tissues to repeated 
inoculation with the bacilli. A great part of 
the growth is epithelial, as, indeed, the name 
wart suggests. It is commonly situated at the 
side of the nail, and may persist for years, 
undergoing very little alteration. 

The treatment is that of the warty form of 
lupus, but if a complete cure is to be attained, 
the work which caused the lesion must be for 
a time abandoned. 

Lupus is most common on the face, and in 
a great number of instances it begins on the 
mucous membrane of the nose or the lachrymal 
canal, and lasts there unsuspected for, it may 
be, months before it reaches the skin. Perhaps 
the next commonest «seat is the buttocks, and 
'^then come the hands and fegt. No part of the 
body is, however, exempt, unless it be the scalp, 
where primary lupus is almost unknown, though 
the disease in rare instances spreads from neigh- 
bouring affected areas. It is believed that in 
some instances flies are responsible for the 
inoculation of the disease. 

Diagnosis. — This is usually easy. Almost 
always at some part of the disease the presence 
of apple-jelly nodules can be detected, and the 
diagnosis is never absolutely certain until these 
have been recognised. Not infrequently, how- 
ever, they are obscured by some of the com- 
plicating processes. The catarrhal process very 
rarely entirely conceals them, for the borders 
are usually not so much affected as the centre 
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by the catarrh. But in the warty and in the 
fibroid forms of the disease they are often exceed- 
ingly difficult to recognise. In all cases the 
use of the diascopic method is to be strongly 
recommended. 

In addition to direct observation, a good deal 
of useful* information can be got from •the 
history. It is not likely that a patch of e«zema, 
or, indeed, of any other inflammation of the 
skin than a tuberculous one, would last for 
eight or nine years, as these cases frequently do, 
and suspicions of a tuberculous^ nature bein^ 
aroused, careful examination will usually lead to 
their confirmation. The greatest difficulty in 
connection with diagnosis is when a chronic ulcer 
occurs on the face of a patient of middle agef 
There are two diseases which under the circum- 
stances may be confused with tuberculosis. 
These are syphilis and rodent ulcer. There 
are certain differences between each, but these 
diflerences must be estimated as a whole and 
together ; too much stress must not be laid on 
one. Tuberculosis is most apt to commence in 
youth, syphilis and rodent ulcer toward middje 
age. The rate of progress is slow in tuber- 
culosis, rapid in syphilis, and slow again in 
rodent. There* is nothing very characteristic 
in the syphilitic ulcer, but the apple-jelly nodule 
of lupus and the pearly edge of rodent ulcer 
are each almost pathognomonic. Eodent ulcer 
is nearly always single, tubercle in this situation 
very often so ; if carefully sought for, some other 
sign of* syphilis will be found elsewhere. If 
dependence is to be placed on the effects of treat- 
ment as a means of diagnosis between syphilis 
and tuberculosis, the trial must be a thorough 
one, and judgment must not be entered on the 
results of one bottle of iodide of potassium 
mixture. 

There is one routine examination which 
should never be omitted. No case of lupus of 
the face should ever be allowed to go with the 
mucous membrane of the nose and the gums 
unexamined. The proportion of cases in which 
the gum is affected is enormous, and the pro- 
portion of cases in which its qccurrence is 
overlooked, lamentable. .Lupus of the mucous 
membrane natursRly looks different from the 
disease in the skin, on account, first, of the 
redness of the surrounding tissue, and, second, 
of the moist condition in which it is constantly 
kept. The nodules are usually ajittle elevated 
over the surface, and the whole area has an 
embossed appearance like shagreen leather. 
The disease in this situationt often gives rise 
to little inconvenience, and patients are often 
unaware of its existence. • 

Prognosis. — This is by no means easy. Cases 
which are left to nature usually occur in the 
lower classes, where the added disadvantages of 
insufficient care, food, etc., must be taken into 
Recount. If a simple case of lupus were left 
^ itself, and the parts kept clean, and if the 


patient happened to be in good circumstances, 
the natural course wpuld be for the disease to 
extend very slowly though steadily. Any 
disturbance of health would always involve 
the risk of catarrhal complications, with in- 
creased disfigurement and more rapiti extension* 
of the disease. On the other hand, «ases are 
sometimes immensely improved by a simple 
phange of residence to a more healthy locality, 
where the patient, usually a child, has ^he 
opportunity of being much in the f'resh air. 
Indeed, it is unnecessary io waste words on this 
question. The prognosis of lupus is exactly the 
same as that of tuberculosis generally. When 
it is catarrhal, progress will be rapid ; when it 
is fibroid, advance is slow. When treatment 
is taken into account in the prognosis, we are 
still by no means certain of our ground. In 
the first place, all the various factors, such as 
the health of the patient, the surroundings, 
etc., have to be taken into consideration. When 
that is done, we can consider the bearing of the 
treatment directly and alone ; and it must be 
most clearly understood by the patient that if 
he desires to get completely rid of his disease, 
which is quite possible JPor him to do, he must 
submit himself to a prolonged course of treat- 
ment, that patience must be wanting neither 
on his side nor on that of his physician, and 
that a certain amount of irksome detail must 
be attended to for yftarjj^ The perfunctory 
surgical treatment of lupus, scraping a case 
and then not seeing it again for six months, 
has no prognosis, but if the case be carefully 
attended to after such an operation the chances 
are by no means bad. The fibroid variety of 
the disease has the best prognosis, cases on the 
* limbs often recovering without any treatment 
while the catarrhal form has the worst. 

Treatment. — One object of dwelling so 
definitely on the varieties of the disease, and 
pointing out ihe essential differences of one 
from the other, was to make it clear that the 
treatment of all is not alike. Oliviously the 
same treatment is not applicable to a case 
scabbed and discharging, as to a hard, fibroid 
patch. The aim of treatment is to reduce the 
complicated to the simple form, to get rid of 
the complici^-tions, and then to treat the disease 
directly. This involves separate consideration 
of the different varieties. After they have been 
dealt with, the treatment of lupus as a whole 
will be considered. • 

Catarrhal Lupn^, — This, as tllfe commonest 
form of the disease, may be |aken first. As 
has already been pointed out, this catarrh is 
due to the presence of micro-organisms and 
their products, and these must be got rid of. 
Though there are many methoj^s, the simplest 
and most efficacious is the sharp spoon. It 
removes diseased tissues and organisms en 
masscy and will do in ten minutes what less 
active treatment will take weeks to accomplish. 
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In using the sharp spoon in this way it is not 
necessary to use much force. The catarrhal 
tissues are exceedingly soft and rottenj and can 
be removed with the greatest of ease. At the 
edge of the patch the spoon may be used a 
'little more vigorously, but at this stage one 
cannot really hope to eradicate the disease by 
any amount of scraping. 

If for any reason the patient objects to the 
operative treatment, a similar result may be 
achieved, though much more slowly, by the 
application of antiseptics. Brooke’s ointment — 

li Zinci oxidi 
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enjoys a wide reputation in this connection, 
but any antiseptic ^constantly applied wdll 
produce almost as good results. So, too, will 
another method of treatment; popular in certain 
quarters, namely, the administration of thyroid j 
substance. • • I 

Fibroid Lupus . — Here the complication is 
the excessive growth of fibrous tissue, which 
must be got rid of before it is possible to attack 
the lupus directly. Scraping is useless. No j 
surgeon with any^. oMinary instrument is | 
vigorous enough to scrape away the tough | 
fibrous tissue. The best method by which it 
can be dissipated is couhter-irritation. Probably 
blistering fluid is as suitable an application as 
any other, but carbolic acid, the acid nitrate of 
mercury, and many other caustics may be used. 
The reaction often does more than dissipate* 
the fibrous thickening, for a large amount of the 
disease proper is also removed, and what is left 
is now open to direct treatment. 

Warty Lupm . — In this, as already indicated, 
the warts are rather to be looked upon as an 
addition tlmn as a complication. They are 
best removed by the knife or scissors, although 
they may also be removed by various applica- 
tions, such as acetic or salicylic acid. If they 
are present over a large surface, the best treat- 
ment is to level the part with a razor. 

Lupus Vulgaris Simplejc . — 'In dealing with 
the simple form of the disease (whether it has 
always been simple or has been reduced to this 
from another form) dur aim is the destruction 
of the tubertle bacillus. The first method of 
treatment whicji may be considered is that of 
excision. Theoretically, excision is the best 
method, but, unfortunately, the practical ap- 
plication does not coincide ‘‘with the theory. 
Lang, of Vienn^^ apparently treats all his cases, 
however severe or extensive, by this method, 
but he seems to attain a degree of success which 
is not even distantly approached by any other 
operator. Cases are often made worse by 


excision, the disease returning in the scars or 
grafts, often apparently with redoubled activity. 
The only form of the disease in which excision 
seems jiistifiable is the fibroid form, and in that 
the prognosis is so generally good that, unless 
in special cireumstances, it is rarely necessary. 
If excision is to be done, it rmist he thorough. 
The Ikie must extend well beyond the external 
evidence of the disease, and the entire thickness 
of skin must be removed from the part. If it 
occurs on the face, the fact that the hair follicles 
often extend very deeply must be borne in 
mind. 

The next method of treatment may be de- 
scribed as the directly destructive method. In 
this we apply to the skin drugs which have 
what is called a selective action, because they 
act very much more vigorously on the weakened, 
diseased lupus tissue than on the healthy sur- 
roundings. Of these the most demonstrative 
is arseiiious acid. This is made into a paste — 

R Acidi arseniosi . grs. x. 

Cinnabar . . . 3ss. 

* , Ung. rosic . . . §ss. 

and applied night and morning for three days. 
The pain is excessive, and it is ‘often necessary 
to administer morphine. The whole region 
swells up, often to an alarming extent, and at 
the end of the third day the lupus nodules are 
seen as little black sloughs, dotted here and 
there in an intensely hyperEemic, s’wollen skin. 
Under soothing remedies this swelling goes 
down, and so much of the disease is removed. 
Nicholson recommends a paste of equal parts 
of arsenious acid, powdered acacia, and ortho- 
form, the latter ingredient almost annulling 
the pain of the arsenic. The disadvantages of 
the method are, the pain and swelling which it 
causes, and the unsightly scars which often 
result unless very great care is bestowed on the 
management of the resulting granulating sur- 
face. Salicylic acid has a similar action. In 
no form is it so efficacious as in Unna’s salicylic 
creasote plaster. Ointments with a similar 
composition ^re not nearly so satisfactory, and 
fhe plasters should ahwiys be preferred. They 
are made in different strength^, and the strongest 
which the patient can stand should be selected. 
The 30-40 formula is a fair average one. The 
plaster should be applied night and morning, 
and in a few (Jays the lupus nodules stand out 
in the form of whitish sloughs, which can be 
wiped away with cotton-wool. Now comes up 
the question of wiiat is to be the further treat- 
ment. Many at this stage apply soothing 
ointments, as in the arsenical method, but if 
the patient has the fortitude to persevere in the 
use of the plaster until healing take place under 
it, the results are much more thorough, lasting, 
and satisfactory. Often, however, the pain is 
so great that he refuses to continue, and some 
other application must be used. Nothing is 
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gained by promoting too rapid, healing of the 
ulcers of the skin. Indeed, the longer the part 
is kept open and discharging, the longer does the 
benefit seem to last. Dry iodoform or a pretty 
strong iodoform ointment ma}^ be rubbed into the 
part; probably the iodoform destroys some of 
the bacilli which still exist. By several courses 
of this plaster the nodules may be so redi¥)ed in 
number as to be open to individual treatment. 
Tliey may similarly be reduced in number by 
another less painful method, viz. the very 
thorough application of oleate of mercury. Tl^e 
formula recommended by Allan Jamieson is — 

R Hydrarg. oleat. 5% . 5 j. 

Ichtbyol . . 11\xx. • 

Acidi salicyl. , . . grs. xx. 

This must be thoroughly rubbed into the part 
for at least twenty minutes eyery night, and 
ten minutes every morning. The results are 
usually very satisfactory. When by one or 
other of these means the nodules have been 
reduced to a manageable number, methods such 
as the thermo - cautery are applicable. T]^e 
ordinary Paccjuelin point is too broad to be of 
any benefit at this stage. The point must be 
so fine as to enable one to pierce the individual 
nodules, and the best instrument for this pur- 
pose is Unna^s “ microbrenner,” in which a 
copper point is fused on to the end of the 
platinum. With this any visible nodule is 
pierced and immediately destroyed. The gal- 
vano-cawtery is more useful, mainly because the 
Imrn is followed by a greater amount of reaction 
than that of the thermo-cautery, but it is, of 
course, not always available. Another and a 
simpler method is the puncture of each nodule 
by a pointed wooden match dipped in some 
caustic. The favourite caustic for this purpose 
is the acid nitrate of mercury, and the simplicity 
of the method is a strong recommendation. 
The operation must be repeated and repeated 
until every single nodule has disappeared, and 
only then should the patient be released from 
observation, with orders to report himself at 
the first sign of recurrence. The fact that this 
preparation loses its strength when kept must 
be borne in min?l, and the fresh preparation 
should be used with great caution, for it often 
produces a serious amount of destruction. 

The disease may also be attacked indirectly. 
Probably the two methods, the direct and in- 
direct,* are always more or less combined, though 
the one usually predominates over the other. 

The indirect method aims at setting up such 
a reactionary hypertemia in the skin that the 
tuberculous material is destroyed indirectly. 
When the disease affects the limbs, the con- 
gestive method of Bier may be ried. This 
consists in applying a ligature so as to produce 
prolonged congestion of the part, and is in 
some cases as useful in lupus as it is in 
tuberculosis of the joints. 


More commonly the reactioTi • is produced by 
the application of son^e irritant. The action of 
carbolic acid is almost entirely indirect. The 
slough produced by its destructive action is so 
superficial that it notoriously hardly leaves any 
scar, and therefore its chance of penetrating- 
down to the diseased nodules is vejry small 
indeed. It sets up, however, a considerable 
/•eaction, and under its application the nodules 
grow less in number and size. The acid nitmte 
of mercury may be used in the same way. 
Kaposi used a solid stick of nitrate of silver, 
ploughing furrows in every direction through 
the disease. This method is only available in 
the cata>*rhal fot in of the disease, in which other 

• means of treatment are preferable. 

The Liqiwr antimonii chloridi is another 
valuable application. It does not produce such 
severe immediate results, but after a few days’ 
application, it being painted on daily, the part 
generally becomes so tender that it must be 
intermitted for a few days. There is no better 
application to entrust to*the hands of a patient 
of only ordinary common sense than the liquor 
antimonii chloridi, and it has the further 
advantage that it may be applied ta the fibroid 
form, and thus remove both the complication 
and the disease at once. Pyrogallol is another 
useful remedy. It is best used in the form of 
a ten per cent ointment, which should be 
continuously applied. •It gets up a considerable 
reaction, but as the effects of that are beneficial, 
it should not be stopped on that account. It 
may also be applied in collodion, but the effects 
are not nearly so satisfactory. 

In the selection of any of these methods one 
must be guided by a variety of considerations. 

* The cosmetic effect is one of the most 

important. If the disease is on the face of a 
girl, one is bound to be more considerate of the 
resulting appearances than in the case of a 
male. In a fv^orking man, vigorous scraping 
with the sharp spoon may be used. While this 
often results in somewhat unsi(fhtly hyper- 
trophic scars, the rapid removal of the disease 
is in such cases of most importance. In the 
case of a girl the spoon should only be used 
lightly, and be directed to the removal of the 
diseased pjjoducts rather than to the removal 
of the disease itself. Arsenioiis acid, too, though 
thorough, is often followed by unsightly scars, 
and should not be used when appearance has 
to be considered. • 

The applications which are followed by the 
best cosmetic results are salicylic acid, liquor 
antimonii chloridi, and pyrogalfic acid, probably 
in the order named. If the disease is very 
extensive, of course the possibility of the 
absorption of any drug must be considered, as 
must the painful effects which they each 
produce. If the patient is very sensitive, 
probably antimony is as good as any other 
treatment, difierent parts being painted in 
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succession. In the case of children the element 
of pain must be specially ^ken into considera- 
tion, It is obviously absurd to expect a child 
to put up with the constant boring pain of 
salicylic acid and some of the other preparations, 
and in children, speaking generally, the best 
application is carbolic acid. The pain is severe 
for the moment, but rapidly vanishes, and even 
though it may not be the most* suitable, 
application to the form of the disease, the fact 
that there is a patient behind the disease, as 
Mr, Morris sagely remarks, must never be 
forgotten. 

Lupus of the mucous membranes is best 
treated by the application of strong lactic acid, 
the part being painted daily, or less frequently 
if the pain experienced is very severe. Improve- 
ment is usually obvious and rapid. 

Fhoto-therapy , — The two methods of photo- 
therapy are not very easily compared with the 
older methods of treatment. In the first place, 
they involve an apjjaratus of considerable 
expense, and arc therefore only likely to be 
used by those who have a considerable number 
of cases to treat. 

The one which has been most largely used is 
the X-ray method. The dermatitis set up by 
exposure to the rays soon became familiar, and 
it was to this irritative effect that the benefit 
which resulted was originally ascribed. Experi- 
ence, however, has sly^wtt that, over and above 
their irritant effects, the rays have a directly 
curative influence. Often enough under their 
use, without any evidence of irritation, beyond 
it may be a greater tendency to scaling, im- 
provement steadily goes on. The catarrhal 
complications vanish. The skin becomes 
smooth, and the nodules diminish in number 
until each one may be identified. 

While the rays may be used in any case of 
lupus, the unaffected parts being protected by 
‘ lead-foil, they are of special vdilue in wide- 
spread cases, for their effects reach far beyond 
the area of Jikin directly exposed to them. In 
circumscribed patches, where the healthy sur- 
roifnding parts are covered with lead-foil, no 
great harm is done if irritation is produced, and 
such cases may be exposed for five minutes 
daily until the case is cured. If thu, reaction is 
excessive, then an interval of rest is desirable. 
In widespread cases, such as those affecting the 
whole face, greater caution is essential. The 
patient should be exposed, once only, for ten 
minutes to thvs rays, and several days should 
then be allowed to elapse so as to gauge the 
susceptibility of the individual. If there is no 
reaction, then daily exposures may be com- 
menced. If there is reaction, then the intervals 
between the expq^ures must be lengthened, and 
the time of exposure shortened. 

In extensive cases affecting half or the whole 
of the face, no method of treatment can ap- 
proach the X-rays in their efficiency. 


The other (Einsen’s) method of treatment, 
the application of concentrated light, is more 
tedious, and was until recently enormously 
more expensive — so expensive as to place it 
beyond the reach of any but wealthy hospitals. 
Recently, many new and practical modifications 
of tke method have been introduced, and now a 
working Finsen apparatus can be procured at a 
cost less than that of a good coil. It consists 
of a small arc lamp surrounded by a water- 
jacket. The apparatus is very rigidly mounted, 
afid the patient leans heavily against the lens, 
through Which are focussed the rays on the 
part which it is intended to treat. The object 
of this pressure is to dispel the hypersemia of 
ftie part, for the rays only penetrate red with 
diffic Jty. 

With this modified apparatus exposures of 
a quarter of an hour’s duration produce a re- 
action over an area four times the size in a 
quarter of the time requisite in Finsen’s original 
apparatus, in which the lenses were very small. 
On the next day a blister appears upon the sur- 
face, which may be dressed with any simple 
ointment, and allowed to heal up while other 
parts are being attacked. In this way the 
whole affected surface is gone t)ver, over and 
over again, from five to eight times circuits 
being usually necessary to complete a cure. 

Both these methods are followed by ex- 
tremely satisfactory scars — scars infinitely su- 
perior to those produced by any other method 
of treatment. ' 

Their use does not prevent the simultaneous 
application of other remedies, and particularly, 
when the nodules are greatly reduced in 
number, they may be individually destroyed 
more easily and more rapidly by some of the 
simpler m^ethods already referred to. 

Internal Treatment . — There is no specific for 
lupus any more than for tuberculosis in general. 
The only medicine which seems to have any 
effect on the disease is cod-liver oil, which, 
by improving the general condition of the 
patient, enables him more successfully to com- 
bat the ravages of the bacillus. Thyroid has 
already been alluded to© It certainly dissipates 
the catarrhal products, hut has little further 
influence. Creasote, arsenic, chloride of cal- 
cium, and other drugs which have been at one 
time or another recommended in the disease 
have but little, influence. ^ 

There are one or two other forms of tuber- 
culosis of the skin which are not included under 
“ Lupus.” 

Scrofuloderma is the term used to describe 
those cases of tuberculosis of the skin where 
the infection proceeds from a tuberculous focus 
beneath. Thus it is most common over broken- 
down tuberculous glands, and in the neighbour- 
hood of fistulse from tuberculous hones. The 
appearances are familiar enough. The red- 
dened skin, often with a bluish tinge, the thin 
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ragged edges, the ‘comparatively scanty dis- 
charge, and the tendency to fiBroid thickening 
in Xhe neighbourhood, coupled with the chronic 
course of the disease, make up a picture which 
is .easily enough recognised. The infection of 
the skill being secondary, this disease is usually 
of secondary importance. The iSnd.erlyin^ dis- ^ 
ease is the essential element, and on its cure 
depends the progress of the skin malady. 
Sometimes the infection develops into true 
lupus, which may persist after the underlying 
disease has disappeared, but as a rule the cure of 
the one is associated with the cure of, the othSr. 

Treatment . — This really belongs to the sur- 
geon. The case should be taken in hand by 
him Imig before there is any risk of infecti^i 
of the skin, and with the improved modern 
methods of dealing with tuberculous glands the 
disfiguring scrofulodermata of the neck are 
gradually becoming less and less frequent. 
When the disease has infected the skin, and 
the focus beneath is comparatively small, a 
thorough scraping will in man}^ cases success- 
fully eradicate the disease. Scraping in scrofu- 
loderma is followed by a success which (X)es 
not follow if in the treatment of lupus. But it 
is well to rec.all once more what has already 
been said, that these cases are in the province 
of the surgeon, and if the medical attendant is 
not prepared to take them thoroughly in hand 
and treat them ipadically, he ought to hand 
them over to some one who is. 

Th(i other forms of tuberculosis are rarer, 
and hide their identity and nature under other 
names. 

Erythema induiiatum scrofulosorum, or 
Bazin's disease, is an atfection which occurs 
most frequently in girls and young w^omer^ 
whose occupation involves a great deal of stand- 
ing. It attacks the legs only, usually the lower 
part of the calf, posteriorly. One or more 
nodules develop below the skin, which takes on 
a livid bluish colour. The nodule increases in 
size, and ultimately its centre breaks down ; a 
slough separates, and the clinical resemblance 
to a syphilitic gumma becomes very close. An 
erroneous diagnosis is made. The patient is 
put to bed. L^h'ge doses of iodide of potassium 
are administered, and the patient has the ad- 
vantage of rest and the hospital diet. When 
recovery takes place, the credit is attributed to 
the accuracy of the diagnosis and the suita- 
bility of the treatment prescribed ; nevertheless, 
the patients do equally well if the iodide of 
potassium is omitted. , 

Etiology, — Some observers are sceptical of 
the tuberculous naturp of this malady, but 
bacilli have more than once been found ; inocu- 
lation experiments have several times been 
successful ; the architecture of the growths is 
that of tuberculosis, and the positive evidence 
far outweighs the negative. 

According to Whitfield, two conditions are 


confused under this name — one a tuberculosis, 
and the other a condition of vascular origin. 
This latter form occtirs, he says, in later life, 
and is associated with phlebitis and some en- 
dothelial proliferation. This second group of 
cases is very much more amenable to treatment, 
and often a week’s rest is siiffiqient tT) clear up 
all the lesions. • 

Diagnosis . — The seat of the disease, the age 
of the patient, the history of prolonged standing, 
and the peculiar livid-blue colour of the e?krly 
lesions make the diagnosis comparatively easy. 
The only condition with which it can be con- 
fused is the syphilitic gumma, and tertiary 
symptoms in young girls arp at least very 
exceptional. Erythema nodosum, which is also 
common in young girls, develops much more 
rapidly ; the lesions are both painful and tender, 
they are generally more numerous, and arc 
situated on the front of the leg, whereas those 
of erythema induraturn occur on the ];>ack and 
sides. 

Prognosis . — This is ^vourable ; rest, etc., as 
described under treatment, almost always re- 
sulting in comparatively rapid recovery. 

Treatment consists in rest in bed, elevation of 
the limb, generous diet, and the administration 
of cod-liver oil. The healing of the ulcers is 
often promoted by strapping of the part. 

Lichen Scrofulosorum. — This is an eruption 
which appears on the trunk of children who 
are sufi'ering, or will suffer, from some form of 
tuberculosis. Most commonly it occurs in those 
who have either bone or lung disease ; and in 
using the expression “will have,” one of course 
labours under the difficulty that the recognition 
of the skin disease directs attention to the 
possibility, and leads to the sometimes success- 
ful treatment, of a tuberculosis which may not 
be otherwise recognisable. In this respect a 
knowledge of the disease is important, as it 
may be the first warning of the presence of 
tuberculosis.® 

The eruption is usually on the trunk, although 
in exceptional cases it may spread to the limbs 
and face. The forms it assumes vary. Some of 
the papules very closely resemble lichen in their 
shape, and have the burnished top which is 
associated with that disease ; but this is merely 
due to mfechanical causes, and the papules have 
not the lilac ’ colour of that disease. Others 
of them are pustular, while others, again, are 
covered with a tiny crust. Their distribution 
is irregular ; but they show a tendency to group 
themselves in circles, and sefgments of such. 
This is merely due to the accident of a number 
of pustules being situated in the hair-follicles, 
whose natural arrangement they naturally 
follow. The Tesions are, however, by no means 
restricted to the follicles, %nd for this reason 
the term of Folliculitis scrofulosorum., suggested 
by Unna, is probably no great improvement 
on the one Jwhich at present is in use. 
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Diagnons , — The occurrence in children, the 
unusual nature of the rash, in which papules 
and pustules are arranged in circles, ^nd seg- 
ments of these, and tie presence of some other 
evidence of tuberculosis, usually make this easy. 

Treatment , — No treatment is so successful 
ks that oiflginally introduced by Hebra, which 
consists in the internal administration and the 
external application of cod-liver oil. « 


^ Skin Diseases of the Tropics 

Physiology of thb Skin in Wabm Cli- 
mates 184 

General Care op the Skin . . .185 

Caused by Climatic Conditions — 

Prickly Heat . . . . .185 

Intertrigo . . , . .186 

Leucodermia and Keloid . . .186 

Constitutional Infective Diseases with 
MARKED Skin Lesions. . .186 

Skin Diseases of Bacterial Origin — 

Boih ...... 186 

Fuminculus Orientadis, See vol. iii. 

Veldt or Natal Sores .. . .187 

Tropical Phagedoena . . .187 

Pemphigus Contagiosm . . ,188 

Craiv-Craw . .* . . .188 

Ulcerating Granuloma of the Pudenda, 

See vol. viii. 

Dub to Animal Parasites — 

Chigger . . • . • . .189 

Myiasis, See volf vi. 

Pani Ghao^ or Ground Itch . 189 

FilaricB, See vol, iij,. 

Ixodiasis or Ticks , , . ,189 

Leeches . ! . .190 

Caused by Vegetable Parasites — 

Dhobie Itch . . . . .190 

Tinea Imhricata . . . .190 

Mycetoma. See vol. vi. 

Otomycosis . . . . .191 

Pivita, See vol. viii. 

Piedra . . . . .191 


Introd^ictorf . — To attempt a full description 
of trppical cutaneous diseases would be quite 
outside the scope of this article, since it would 
necessitate reference to almost all morbid skin 
conditions. 

Many pandemic diseases, such as Svjabies or 
the Syphilides, are hardly affectfed by tropical 
conditions, except perhaps in the direction of 
increased severity. 

Contrasting with these are some in which 
such conditions hither have a decided influence 
in causation, as ip. Furunculosis, or impress, 
as in Ringworm, distinct features upon the 
disease. 

Yet another class is limited hi distribution, 
as far as is yet krown, to warm climates, and 
apparently altogether depends for development 
upon their climatic or other peculiarities. To 
this last group therefore, and to any peculiar 


ities in the second resulting from change of 
climate, attention in this article will mainly be 
directed. 

PhysLjlogy of the Skin in Warm Climates , — 
The general physiological effect of tropical 
heat is to withdraw the blood from the centres 
of circulation to its periphery. The amount 
of increase varies, of course, with the degree of 
heat, ^he fluid ingested, the exercise taken, 
and inversely with the degree of humidity ; but 
Rattray calculates that the skin circulation is 
increased by 33 ‘27 per cent, balancing the 
retluction in that of lung and kidney. 

The Negro, with his copiously secreting sweat 
and sebaceous glands, appears to have accomp- 
lished this adjustment of the circulation, and 
the chilliness and polyuria generally experienced 
by the European on leaving the tropics, and 
his increasing habit of perspiration when long 
resident there, suggest that with him also it 
occurs to some extent. 

The hyperaemia and increased functional 
activity, with the profuse secretion induced, 
must therefore be expected to predispose in his 
cast to cutaneous disease, or aggravate that 
already existing, just as in the 'negro this 
circulatory alteration appears to .predispose to 
pneumonia in cold weather. Not infrequently, 
however, some chronic complaints, for instance 
certain forms of eczema, derive benefit from a 
change to the tropics. The amount of sensible 
perspiration naturally varies with tlie degree 
of humidity, a fact of some significance,. for it 
is during rainy seasons and in humid climates, 
where the clothing is constantly saturated, that 
Prickly Heat chiefly occurs, and that the 
epiphytic and ectozoic skin diseases find especi- 
filly favourable influences for development. 

The chief conditions, then, which influence 
the prevalence and impress peculiarities upon 
cutaneous diseases in warm climates may be 
summed up as follows : — 

(1) Purely climatic conditions, such as solar 
heat, high temperature, and humidity. 

(2) Personal Conditions. — The entry of 
organisms is favoured by difficulties attending 
cleanliness of person and clothing where per- 
spiration is constant and excessive, by faulty 
personal hygiene among natives, which reacts 
upon neighbouring Europeans, and by the 
prevalence of small abrasions from insect bites 
or scratching. When once entered, the debility 
and malnutrition, so frequently the result of 
climate and disease, materially aid their develop- 
ment. 

(3) Environmental Conditions. — The distri- 
bution of the Chigger itself and of the inter- 
mediate hosts of Filarise determines the 
occurrence of disease associated with^ these 
parasites, while inefficiently supervised w^ater- 
supplies, and the careless habits of natives with 
regard to washing, are largely responsible for 
the spread of these and allied ailments. With 
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Europeans the occurrence of b9ils and prickly 
heat is aided by their habits as regards diet 
and alcohol. 

The flies, mosquitoes, or other insects so 
numerous in the tropics also play an active 
part in the causation of skin disease, either by 
depositing larvae (mycosis), by merely aqting 
as passive carriers of infection, as in^ yaws 
possibly, by actually introducing germs or 
parasites in their bites, or, indirectly, by 
carrying infection into drinking-water. 

(4) Racial Proclivities. — The negro, either 

from greater skin pigmentation and production 
of oily secretion, or more probably from differ- 
ences in clothing, is far less liable to prickly 
heat than either white or brown races, but ok 
the other hand he is, in addition to an unex- 
plained tendency to keloid, infinitely more 
likely to be attacked by germ or parasitic 
diseases. The explanation of the European^s 
comparative immunity to these probably lies 
in the protective influence of clothing and foot 
covering, his greater attention to small abrasions, 
and avoidance of dirty houses and clothes, and 
of diseased persons. * 

(5) Lastly^ there are certain unknown 
endemic conditions which determine the 
occurrence of verruga and oriental sore. 

General Care of the Skin . — The diet should 
be adapted to the climate. Less albumen and 
fatty matter being necessary, fruit and vege- 
tables should be largely substituted, and liquids, 
especially alcohol or hot drinks, restricted as far 
as possible, and the water-supply supervised. 
Woollen or cellular clothing is best in humid 
atmospheres, and like that of the native should 
be loose fitting, light in colour and texture, and 
free from tight bands, thus permitting proper 
air circulation. Frequent changes of clean 
underclothing, and especially the use of short 
drawers washed by some trustworthy person, help 
to prevent Dhobie Itch. It is also necessary to 
protect the lower extremities from contact with 
mud and water. Frequent bathing should be 
indulged in, but soap little used. 

Mosquito and insect bites should be avoided 
as far as possible by m§ans of ne*ts, but evon 
slight abrasions nftist be carefully attended to? 
For opposing skin surfaces, dusting powders of 
starch and zinc oxide are useful, and general in- 
unction of lanoline or other preparation is a 
useful preventative of Prickly Heat where there 
is a tendency to this complaint. * 

I. Caused by Climatic Conditions 

(«) PiiicicLY Heat. — Synonyms : Lichen Tro- 
picus, Miliaria Papulosa. — ^Nearly all Europeans 

hot, damp climates suffer from this affection. 
The eruption usually develops sudd^'^y, closely 
following or coincident with a profuse perspira- 
tion, and consists of numerous hyperaemic- 
looking, pointed papules intermingled with a 
few minute, shining vesicles containing clear 


fluid. Once developed, anything which excites 
perspiration, and especially hot tea or exercise, 
will at once increase tlie characteristic prickling, 
tingling, and burning sensations, while the 
irritability of the skin is accentuated by scratch- 
ing and by the friction of soaked clotljing. 

Almost the entire cutaneous* surfacg, except 
the palms and soles, may be involved, but the 
site of election is where the clothing is in con- 
tact with the body, around the waist, or on the 
back, trunk, or extensor surface of the ^^orearms. 
With varying severity the eruption may persist 
for almost any time, but speedy improvement 
usually follows falliiig temperature or lessened 
humidity. Though not in itself dangerous, the 
resulting irritation and insomnia may compli- 
cate disease or in delicate persons even in itself 
prove injurious, while organisms introduced by 
scratching or wet clothing are a fertile source 
of subsequent Furunculosis. 

Pathology. — Pollitzer found cyst-like* spaces 
in rete mucosum which he regarded as dilated 
sweat ducts produced by*the occlusion of their 
orifices by the swelling of the horny layer from 
soaking in perspiration. Pollitzer found no 
evidence of inflammatioij or of alteration of the 
coil glands ; but Torbk, as the result of his in- 
vestigations, regards the vesicles as inflammatory 
in origin. From the occurrence of the eruption 
only where there are sebaceous glands, Pearse, 
on the other hand, ineJines to regard it as an 
acute seborrhoca, the result of irritating secre- 
tion and over-production by these glands. It 
' seems, however, more reasonable to suppose 
that the washing away of sebum by the copious 
I watery secretion prevents it from efficiently per- 
forming its function of oiling the skin, and 
[•therefore allows the swelling of the horny layer. 
The thickness of the latter, and the natural 
absence of sebaceous secretion in palms and 
soles, explains their immunity from eruption. 

I Although irritj|tion possibly plays a part in pro- 
[ duction, the other view is borne out by the 
special prevalence of Prickly HeaJ in humid 
climates and during the rainy season, where 
evaporation is hindered, and by its prefererlce 
for parts in contact with clothing, where sweat 
collects. It occurs, too, on the backs of pros- 
trate invalids in the tropics, and the writer has 
frequently seen recurrences in old tropical resi- 
dents during an English summer, confined to 
the region beneath the abdominal belt. Simi- 
larly, Europeans are the •chief sufferers, while 
negroes are almost immune, partly»perhaps from 
their naturally oily skin, but largely from the 
paucity and looseness of theiT clothing and 
from their habit of anointing themselves 
with oil. , 

Treatment . — Perspiration should be reduced 
by the utmost possible avoida?ice of exertion 
and of liquids, and by occasional saline purga- 
tives. The clothing, light both in colour and 
texture, should* consist of woollen, cellular, or 
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silken material which will absorb much moistu^'e i 
and thus permit evaporation. To make it loose 
and airy, braces and belts should be avoided and 
combination garments worn, while the position 
should be changed and grass mats, or “dutch 
.wives,” ^ i\sed for the bed, with the same object 
of avoidipg prolonged contact with the clothing. 
The latter should be frequently changed. No 
soap should be used in the bath, as it removes 
thei sebaceous secretion, but inunction with some” 
oily material after the bath, such as almond oil 
and lanoline — 8 of oil to 1 of lanoline~with 
menthol to allay irritation (Pearse), or cocoa- 
nut oil (Moores), should be substituted, as it 
helps to prevedt the swelling of the horny 
layers. Menthol, carbolic acid, or calamine 
lotions will temporarily allay irritation. 

(b) Intertrigo. — A certain degree of this 
almost invariably occurs in the tropics from 
heat and moisture combined with chafing. On 
board ship, possibly from salt-water bathing, it 
is particularly prevalent. It is raw and painful 
as well as itching, and ‘if irritated may proceed 
to vesicle formation or even pustulation, while, 
as with ringworm, recurrences on return of 
exciting caqses are very common. The usual 
site is the crutch, and the ailment is chiefly 
important as providing a favourable opportunity 
for the attacks of tropical ringworm or similar 
disease. 

Treatment . — Careful teilet of the skin is the 
best preventative, if developed, rest, separation 
of the opposing surfaces, and dusting with some 
soothing antiseptic pov/der usually suffices for 
the time. 

(c) Leucodermia and Keloid. — Although 
the exact pathology of these two diseases is at 
present unknown, the extreme liability of many * 
natives of warm countries to disease of the 
pigmentary system of the skin, such as leuco- 
dermia and albinism, and of black- and yellow- 

• skinned races to keloid, seeing to point to 
climatic influences as factors in their causation, 
and they ar^ therefore mentioned here. 

ir. Constitutional Infective Diseases with 
MARKED Skin Lesions 

Some of the exanthemata, and in particular 
scarlatina, do not flourish in tropicj^l countries, 
but, on the other hand, chickenpox and smallpox 
are infinitely more common. The absence of 
vaccination probably accounts for the latter. 
In addition to these,* however, there are three 
constitutional' diseases — leprosy, yaws, and 
verruga — whicKare prevalent in the tropics and 
wffiich more particularly affect the skin. These 
are elsewhere described. Shima mushi, the 
river fever of Japan, might' also perhaps be 
mentioned hero, although it is not com- 
municable. 

^ These are hollow cylinders of open^ rattan work, used 
in tropics. 


III. Skin Diseases probably or certainly 
CAUSED BY Bacteria 

(a) Boils. — Although universally distributed, 
this troublesome affection is particularly common 
in the tropics^ and in hot, moist climates few 
escape. The sodden state of the ^ skin and 
clothiijig, the numerous minute lesions resulting 
from insect bites and prickly heat, the debilitat- 
ing effect of excessive heat and poverty of diet, 
provide conditions eminently favourable to the 
pjfesence, entry, and development of the re- 
sponsible** organisms. They are especially 
prevalent on board ships after long spells of 
ship’s food and distilled water, and among men 
leather than officers, probably because these 
cond'tions are then aided by salt-water bathing 
and less care about underclothing. Moist 
weather increases their prevalence, while 
defective diet undoubtedly predisposes, and 
largely from this latter cause more than half 
the crew of the writer’s ship suffered on one 
occasion, although the infection was doubtless 
conveyed from one to another. 

^Treatment , — Fresh diet, vegetables, attention 
to general health, cleanliness, anU care of the 
skin form the most useful prophylactic measures. 
Calcium sulphide and other drugs have been 
recommended. When the disease has developed, 
removal of the constitutional condition which 
has favoured development of the bacterial cause 
is perhaps even more indicated in the tropics 
than elsewhere. With this object, purgatives 
and cholagogues are often valuable, but fresh 
meat, vegetables, or lime juice are even more 
necessary. Calcium sulphide in quarter-grain 
doses every two hours is recommended by some, 
yeast by others, but with ana3mia at all evident 
port wine or iron and quinine tonics are 
probably more useful. 

Local Treatment. — Salicylic acid plaster 
application, or boring into the centre with a 
pointed wooden match charged with pure 
carbolic acid (Manson), will often abort a 
commencing boil. With general furunculosis 
frequent antiseptic baths are of value. In 
advanced stages soothjng and protection, with 
prevention of auto-inoculatfen by absorption 
of discharge, are the chief desiderata, and 
Bulkeley’s method of treatment answers admir- 
ably. The centre of a square of absorbent 
cotton is coated with the following ointment : 
Be Acidi carbblici, gr. 10; ext. ergotae Jiq. 3i ; 
pulv. amyli, ziiici oxidi, aa 3 ii ; unguent simpl. 
5 i, and fixed ovei* the boil by strips of plaster 
so applied as to leave the centre free from 
pressure. Incision is[ valuable in boils of scalp 
and axilla. 

Boils of External Ear . — Although a com- 
mon enough affection at home, this is infinitely 
more prevalent in damp tropical regions like 
West Africa or the West Indies. No doubt 
their occurrence is favoured by constitutional 
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deterioration and the suitable local condftions, 
while their prevalence in ships again suggests 
salt water as an etiological factor. 

Symptoms. — Pain, tenderness, and localised 
swelling are the prominent features, but the con- 
dition must be distinguished fronj the diffuse in- 
dammation sometimes complicating otomycosis. 

Treatment. — Cleanliness, careful drying of 
the ear, and avoidance of salt water constitute 
the best means of prophylaxis with boils as 
^vith otomycosis. The most satisfactory treat- 
ment of the developed boil is early incisicgi, 
followed by instillation of some an1?iseptic to 
prevent the production of others by auto- 
inoculation. A very good anodyne and anti- 
septic is as follows : — R Carbolic acid, cocaini, i 
jia gr. 10 ; glycerine, 3 ii. Instil a few drops. 

{b) Forunculus Orientalis. — See vol. iii. 

(c) Veldt or Natal Sores. — Although hardly 
a tropical ailment, this seems a suitable oppor- 
tunity for mentioning a form of ulcer to 
some extent allied to furunculus orientalis, but 
apparently peculiar to South Africa, and 
frequently encountered during the recent 
campaign. One or more, rarely exceeding ^lie 
size of a shilfmg, may be present, and generally 
involve the exposed portions of the body. The 
sore usually commences as a blister with serous 
contents and with ill-defined margins, fading 
gradually into healthy skin. When this bursts 
it leaves a red, irritable - looking ulcer, sur- 
rounded by a halo of redness, and which in- 
volves •the true skin and extends marginally. 
The discharge is either serous or purulent, and 
sometimes forms crusts over it. Lymphangitis 
is an occasional complication. 

Etiology. — There is little doubt that the 
entry of some organism, probably inhabiting ‘ 
the soil, determines the occurrence of these 
sores, and Ogston has found a micrococcus 
resembling the gonococcus in large numbers in 
the fluid. Mounted men have been said by 
some to be specially liable, and ticks or horse 
flies may possibly influence causation by pro- 
ducing cutaneous lesions or by carrying infec- 
tion. The sores occur all the^ year round. 
Natives of the country appear to be immune. 

Treatment. — CJ^ston recommends cutting awfiy 
the dead skin around, and the application of 
some good antiseptic dressing. 

(d) Tropical Piiaged^ena. — Synonyms . — 
Donda Ndugu, Yemen, Cochin China, or Mo- 
zambique ulcer. A rapidly spreading, necrotic 
ulceration of skin and subcutaneous tissue, 
common in the tropics. » 

Geographical Distribution. — There is probably 
hardly a tropical country» free from this disease. 
Especially frequent upon East African and Red 
Sea shores, and in Cochin China, ^*^ayenne, and 
Fernando Po, it is also common in the Western 
Hemisphere in such parts as the West Indies 
Rud Mexico, and occurs in even comparatively 
temperate climates like Algiers or Egypt. 


Etiology . — The disease chiefly attacks those 
debilitated by climate, enfeebling disease, star- 
vation, over-exertion, or unhealthy surroundings. 
For this reason, badly fed and feeble natives 
subject to exposure are the principal sufterers, 
and for long it has been the scourge of exploring 
expeditions and of slave-gangs. * It is principally 
found in low, damp jungle lands with hot, de- 
bilitating* climates, such as sea-coasts and shores 
of rivers and swamps, and is less commojj in 
dry, elevated localities. 

Doubtless some micro-organism is che essen- 
tial cause, and Le Dan tec has found in the 
exudation swarne; of noii-niotile bacilli, straight 
or curved, and 7 a to 12/x in length. He has not, 
however, succeeded in either finding them in 
the blood, cultivating them, or obtaining any 
positive results from inoculation. He believes 
that the organism is contained in damp soil, 
and is carried by flies, but his investigations 
are incomplete. The virus probably effects an 
entry on all occasions through some abrasion, 
insect bites, or skin eruption. To some extent 
the disease resembles hospital gangrene, both 
etiologically, clinically, and, according to Le 
Dantec, bacteriologic^^lly, but it , is far less 
infectious and tends to self-limitation, while 
experiments to transmit it have failed. 

Symptoms. — Generally, though not always, 
the legs below the knee are the parts most 
aflected. Where there is no pre-existing wound, 
the first appearance is usually that of a pufly 
swelling, giving a boggy, fluctuating sensation, 
and presenting one or •two whitish blebs with 
sero-sanguineous contents. Although it causes 
lameness, it is, as a rule, unattended by pain 
or heat, but there may be a painful reddish 
marginal zone. The swelling subsequently 
ruptures and leaves exposed a large, pulpy 
grey mass of slough, which extends with 
wonderful rapidity from auto-infection with the 
discharge, ai^ the surrounding parts become 
infiltrated with greyish exudation. Not only 
may this necrotic condition inv(j}ve skin and 
subcutaneous tissue, but also muscles, tendons, 
nerves, vessels, or even periosteum of bones. 
When the slough is exposed there is a foetid 
odour, and pain may be intense and constitu- 
tional distjiirbance of an adynamic type marked. 

Pre-existing wounds if attacked become dry, 
dark-coloured, and rapidly necrotic. 

Provided the health is fair, the ravages of 
the disease may be checked and chronic ulcers 
result, but with debilitated pfitients it may 
make rapid strides and cause death by open- 
ing a large vessel or from Ifeeptic absorption. 
Usually, however, the process is sooner or later 
checked, but lifelong deformity not infrequently 
results from the extreme destruction of tissue. 

Treatment . — Prophylaxis resolves itself into 
the care of the general health, particularly of 
native camp followers in expeditions, insistence 
upon proper care of skin lesions, and protection 
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of the legs by putties or other coverings. Tho^o 
attacked should be isolated. Where the ulcer 
is present, the constitutional conditioii should 
be treated by nourishing diet, fresh vegetables, 
lime juice, quinine, and tonics ; and opium is 
generally ^necessary to relieve pain and give 
sleep. Jjocally' vigorous treatment is best. 
The sloughing mass should be removed by the 
actual cautery, curetting, or by swabbing with^ 
pur4J carbolic (Manson ) ; the surface is then 
dressed antiseptically, or better, irrigated or 
placed in a continuous antiseptic bath. Should 
sloughing again recur, the mass is again re- 
moved. When once checked, the treatment is 
that of ulcer, btit splints, strapping, or skin- 
grafting are often needed to aid cicatrisation. 

(e) Pemphigus Contagiosus. — Todi HL — A 
contagious skin affection characterised by the 
formation of vesicles and bullae and subsequent 
exfoliation of skin. 

Oeogrdiphical Distribution. — It is met with 
during the hot season along the southern coast 
of China, and in Japarf and the Straits Settle- 
ments, and has also been described in Madras, 
Queensland, Trinidad, and America. Very 
possibly it ogcurs in otiiey hot, damp climates. 

Etiology. — Children, especially of European 
parentage, are cliiefly attacked, and particularly 
favourable opportunities for its spread are pro- 
provided by schools and similar institutions. 
Among adults, Europeans occasionally suffer, 
but natives rarely do. The cause is probably 
of a bacterial nature, and a diplococcus has 
been found in the fluid of the blebs by ^lanson 
and Munro. The latter observer cultivated it 
in various media, but failed to reproduce the 
disease in lower animals. Yokuma has, how- 
ever, successfully inoculated a patient already 
infected, and obtained pure cultures from the 
lesion. 

Symptoms. — Minute red hypera^mic spots pre- 
cede the development of vesicle^; and bullte, 
which rapidly form on their site. Slight itching 
or burning usiially heralds their appearance but 
then diminishes, although, when they collapse, 
it may return. The bullfe and vesicles are 
hemispherical in shape, and in size vary from 
that of a split pea to that of half a large 
marble ; there is sometimes a slightly marked 
area of congestion around. Within them is 
fluid containing leucocytes, the diplococci, and 
a few cells from the stratum granulosum. This 
fluid, at first clear, subsequently becomes opaque 
and the blister ffaccid, at which period it usually 
ruptures, discharging its contents and leaving a 
weeping red surface under the cuticle, which at 
times continues to exfoliate round the margin. 
Rarely, the biillee may coalesce^ thus denuding 
a large surface. Later, all that is left is a 
pinkish spot, peril aps covered by a thin scale. 
The eruption in adults is commonly confined to 
the crutch and axillae, where it may occasion 
much irritation ; in children it is spread to any 


part of the body, from scratching or other 
methods of inoculation. 

Diagnosis. — To some extent the disease re- 
sembles impetigo contagiosum, but the lesions 
involve trunk and limbs rather than face, and 
the exfoliations around the periphery of the 
ruptured vesicle are composed of desquamated 
epithelium and not dried pus. 

The absence of constitutional disturbance, of 
ulceration and scarring, and the non-occurrence 
of the eruption on mucous membranes, with the 
occasional larger size of the bullae, distinguish it 
from varicfella. In adults, the absence of itching 
festooned margin and of fungus help to dif- 
ferentiate it from tropical ringworm, for which 
•i^may be mistaken. 

Tre tment. — A cure is readily obtained by 
thorough cleansing with antiseptic lotion such 
as perchloride of mercury, and subsequent ap- 
plication of soothing antiseptic ointments, com- 
presses, or dusting powders ; but its contagious 
nature must be remembered, and all necessary 
precautions hiken with regard to isolation, cloth- 
ing, and so on. Tonics, particularly arsenic and 
quinine, are occasionally indicated. 

(/) Craw-Craw. — In West Africa this name 
is given to various itching cutaneous diseases — 
most commonly, in the writer’s experience, 
tropical ringworm or scabies. O’Neil in 1875 
first described as craw-craw a contagious disease 
resembling scabies, in which he found numerous 
filaria-like organisms on shaving off the tops of 
the papules. Later, Nielly saw in an un- 
travelled French lad a similar papulo-vesicular 
itching eruption with nematode embryos in the 
blood, in addition to organisms in the papules, 
and called it Derma tose Parasitaire. Emily has 
•likewise described under the name craw-craw a 
papulo-pustular affection common in tropical 
Africa and in India, China, and elsewhere 
(Manson). An itching papule forms, which as 
the result of scratching becomes inoculated with 
pyogenic organisms, and by auto-infection with 
discharge extends, producing a pustular eczema. 
Recently, Bennett has analysed 83 cases of so- 
called craw-cr^w, 58 of which he found to be 
tinea circinata. The disease in the remainder 
wjfs extremely contagious, and^ after an incuba- 
tion period of two to four days began as papules, 
which developed in four or five days into vesicles 
and pustules ; the hands, arms, and thighs were 
principally affbeted. The discharge from the 
vesicles was peculiar, stiffening linen, and pro- 
ducing yellowish crusts, under which pustules 
formed, and gave rise to pain and irritation. 
Filaria perstans was present in the blood of 
of these cases, filaria nocturna in 2. Doubtless 
they might have been seen in blood from the 
papules, thus proving the possibility of Manson’s 
suggestion that O’Neil’s organisms came from 
this source. Bennett looks upon the disease as 
a pustular eczema, and thinks the name craw- 
craw should be abandoned. 
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Treatment, — Antiseptic ointnjents, or better, 
thorough cleansing with lotions or baths and 
removal of crusts and discharge, with subse- 
quent dry dressing with boric powder, rapidly 
effects a cure ; but articles of clothing, such as 
stockings, infected by discharge^ should be de- 
stroyed. ’ The writer found peroxide of hyd]|;ogen 
spray useful in similar cases. , 

IV. Caused by Animal Parasites 

{a) The Chigger or Chigce — Pulex Pene- 
trans — Sand-Flea.-“ Geographical Distrihutiori. 
— Though originally found only in* latitudes 
23"' N. to 28° S. of the Western Hemisphere, this 
parasite was introduced into Gaboon about 
1872, whence with marvellous rapidity it his, 
invaded all tropical Africa, entered China, and 
threatens India, where elaborate precautions 
are being taken to prevent its spread. 

Description. — The chigger resen > ides the 
common flea in appearance, but is smaller and 
has a proportionately larger head and broader 
abdomen. Its colour is reddish-brown. Al- 
though not confined to them, its favourite 
haunts are low plains, and especially sea-shot-es 
and the banSs of rivers. The filth and debris 
al)out native kuts and cattle-sheds provide its 
headquarters, and in the dust of dark corners 
of these, larvic and mature insects protect them- 
selves against rain and high temperature, which 
are injurious to them. 

Both male and female suck the blood, but 
the harmful effects are produced only by the 
female, which, when impregnated, bores obliquely 
through the epidermis to the corium, whence 
she obtains nourishment. Here, by development 
of the eggs, the abdomen rapidly enlarges at the 
expense of the second and third segments, while* 
the unchanged posterior segment blocks the 
opening in the skin. The eggs, if discharged 
by its rupture, develop into thirteen-ringed 
larvse, which become surrounded by a cocoon, 
pass through a nympha stage, and arrive at 
maturity after eight or ten days. 

Sympto7n $. — The entrance of the parasite is 
marked by itching, often unnoticed by recent 
arrivals, and the small ^opening can be seen in 
the centre of an^ inflammatory swelling, usuaRy 
either in the sole or great toe, or in the folds of 
the toes, the parts nearest the ground, although 
exceptionally they attack the scrotum, hands, or 
elsewhere. From the condition of their houses 
and from absence of foot-coverfng, natives are 
especially liable. The parasites usually number 
one Or two, but there may be many. By their 
abdominal swelling considerable irritation is 
caused, the chigger becomes bathed in pus, and 
the skin finally gives way and expels it by 
ulceration. Jf the abdomen is rup^ ired during 
extraction, or pathogenic organisms enter, this 
may be very severe. 

Treatment (Prophylaxis ). — Houses supposed 
to be infected should be cleaned and swept, 


especially during rains, disinfectants used liber- 
ally, and sleeping on the ground or walking bare- 
foot avoided. * 

When the parasite has entered it can be killed 
by chloroform or turpentine, but the best treat- 
ment is enucleation with a cle^n needle.. 
Natives are most expert operators. If the 
abdomen is ruptured during extraction, pure 
carbolic ?lcid should he used. 

(h) Cutaneous Myiasis. — See Myiasis, vok vi. 

(c) Tani Ghao — Ground or Watkk Itch — 
Sore Feet of Coolies. — Dalgetty describes as 
epidemic, during the wet months, among coolies 
in Assam, Sylhet, and other parts of India, a 
superficial veyi( ular dermatitis resembling 
scabies, and a similar disease is reported from 
Trinidad and British Honduras. 

Symptoms, — Burning and itching are followed 
by the appearance of vesicles, usually first be- 
ginning in the clefts of the toes, and spreading 
over the dorsum and around the outer edge and 
sole, but also occasionally involving the hands. 
The vesicles are at first distinct, but possibly 
coalesce later and form large blebs or proceed 
to pustulation or even ulceration or sloughing. 
Complete laming may result from ^involvement 
of both feet. 

Etiology, — The disease only occurs in tea- 
gardens after they have been opened for some 
years, as the ordure deposited by the coolies 
forms a breeding-plac(| for the acarus found by 
Dalgetty in these cases. *He gives an elaborate 
description of this parasite and its ova, and 
thinks that it may be carried by dung beetles. 
Impaired health predisposes to its attacks.^ 

l\eatment. — Evacuation of the pustules, dis- 
infection of the skin, and application of lime 
and sulphur or coal-tar ointments, or of phenol 
lotion, will effect a cure. For prevention 
Dalgetty recommends close-fitting shoes or clogs. 

( d ) Filarial Diseases involving Skin and 
Connective Tissues. 

Filaria Medinensis — FilariaNocturna — Filaria 
Volvulus — Filaria Loa. See article on Filari- 
ASis, vol. iii. 

( e ) IxODiASis — Ticks. — Walking through long 
grass in many tropical and subtrojjical regions 
not infrequently results in the acquirement of 
several of these parasites, as the larvae climb 
grass or scrubs, and await with their front legs 
outstretched for any passing animal. An at- 
tempt at forcible removal from the skin often 
breaks off the rostrum, and leaves it as a source 
of irritation until eliminated^ like a thorn. 
When gorged with blood the parasite will drop 
off by itself, but it can be reftioved at once by 
touching the ventral surface with a feather 
dipped in turp^tine or petroleum. 

Powder of Pyrethrum flowers dusted over a 

• 

1 Recent investigations by Bentley not only throw 
doubt upon the connection of this acarus with causation, 
but also suggest that either the larvce of the ankylostoma 
or bacteria foun3 in the soil with it are mainly responsible. 
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bed, and a lighted lamp alongside it, will keep 
ticks off at night. The recent discoveries as to 
their role as carriers of infection constitute 
additional reasons for efficient protection from 
their attacks. 

. (/) Lee;phes. — Leeches, terrestrial in their 
habits, opcur ivf abundance in many tropical 
countries, while they so abound in pools that 
natives often refuse to enter them. Additional 
reasons are thereby afforded for efficient pro- 
tection of feet and legs and for care about 
wading in these regions, as the attacks of these 
parasites may result in very considerable loss of 
blood. Manson saw cases of horse -leech in the 
nostrils of men as well as animals in Formosa, 
and a similar infection has been seen in Southern 
Europe and Northern Africa. Headache, re- 
peated epistaxis, and anfernia were the symptoms 
produced. 

V. 'Caused by Vegetable Parasites 

(a) Dhobie Itch. — Synonyms : Tropical ring- 
worm, Herpes circinatufs, Eczema marginatum, 
Tinea circinata, Burmese ringworm. — The name 
dhobie itch is frequently given in hot countries 
to almost any itching cufarieous eruption in the 
crutch or axilla. True ringworm, here as else- 
where, is probably due to the presence of tinea 
trichophyton or microsporon audouini ; but not 
only must it be distinguished from the pre- 
valent erythema intertrigo and from pemphigus 
contagiosus, which in adults involves these 
regions, but also from erythrasma. The usu- 
ally unirritating microsporon minutissimum and 
also microsporon furfur, stimulated by tropical 
conditions, may produce patches not unlike 
true ringworm, which in colder weather become 
brown, furfuraceous, desquamating surfaces, 
yielding the characteristic fungus on examina- 
tion ; only to relapse when again exposed to 
similar influences. 

• Etiology , — Though often unjqstly blamed, 
the washerman frequently conveys infection to 
Europeans. ^For instance, in the writer’s ship, 
off the Gold Coast, where -no one landed, all 
whose clothes were washed ashore were attacked, 
while no one else suffered. 

With natives the opportunities for direct 
contagion provided by their crowded Ijouses and 
the proximity of their domestic animals, and for 
indirect by their inattention to hygiene and 
careless habits with regard to bathing and to 
clothing, together with* the favourable climatic 
conditions for tjtie possible growth of the fungus 
as a saprophyte, no doubt account for their 
great liability. * 

Byrnpionm . — -Although scalp ringworm is com- 
paratively less common, no paift of the body is 
exempt, but the crutch and axilla are the 
regions usually involved. Dull red itching 
spots of lean ham-colour develop and spread 
in festoons over scrotum, buttocks, or thighs, 
forming an irregular patch. As the raised 


eryth'ematous ihshing margin extends the centre 
becomes pale and scurfy, although always liable 
to again inflame. Hot rainy weather increases 
the severity of the disease, and it tends to dis- 
appear in cold and recur in warm weather. 
It is more depply situated than in temperate 
climates, f^nd from heat, moisture, and irrita- 
tion i^ apt to assume a much more irritable 
aspect, and to be complicated by vesicle forma- 
tion or even pustulation or ulceration. The 
fungus is sometimes difficult to find by micro- 
scopic examination. 

Treatment . — After thorough cleansing of the 
part, chrysophanic acid gr. 20 to lanoline 5i. 
may be rubbed in twice a day. It should not 
rife applied to the face, and should be stopped 
when t..'ythema appears around the patch, while 
the staining effects on the clothes must be re- 
membered. Linimentiim iodi of double strength 
(Manson) is useful for natives, and, although 
painful, also in the writer’s experience for 
Europeans. One or two applications of glacial 
acetic acid, followed by ice to relieve the 
pain, tincture of leaves of cassia alata, freshly 
prepared sulphurous acid or naphthol in alcohol, 
1 per cent, may all be substituted. 

Prophylaxis. — The use of • light cotton 
drawers, which have been washed by a trust- 
worthy person, and proper attention to the 
toilet of the skin, are useful prophylactic 
measures. 

{b) Tinea Imbricata. — Synonyms : Gune, 
Tokelau or Bowditch Island ringworm, Herpes 
desquamans, Le Pita. — A scaly affection of the 
skin produced by a vegetable parasite. 

Geographical Distribution. — Europeans are 
but rarely attacked by this disease, but in 
many islands of the South Pacific and the 
Eastern Archipelago a considerable proportion 
of natives are affected, and it has gradually ex- 
tended to the Malay Peninsula, Burma, Bengal, 
and the Philippines and Formosa. 

Symptoms . — Experiments performed by Man- 
son showed that if a point be inoculated, a 
minute brown spot appears there after ten days’ 
incubation. This steadily enlarges, and a few 
days later the epidermis^ ruptures in the centre 
aild becomes separated from the corium every- 
where except at its outer edge. Once more a 
brown spot forms in the centre and a similar 
process occurs, thus forming two rings of 
scales, one inside the other. Thus the disease 
extends, and by inoculation of other parts gives 
rise to fresh centres of growth, and by their 
coalescence various* designs are formed, and the 
original concentric pattern interfered with. 
When a patient presents himself, therefore, a 
large portion, or even the entire cutaneous sur- 
face, is often covered by these scaly concentric 
ally-arranged rings. The scales (about ^ inch 
in length by ^ inch in breadth) are only 
attached by their peripheral margin, where the 
profusion of fungus produces a brownish dis- 
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coloration, which contrasts with the • paler 
colour under the rest of the scale. Severe itch- 
ing may be experienced, but otherwise there is 
no discomfort. The eruption avoids the crutch, 
axillae, and nails, and usually the hairy scalp, 
palms, and soles. The most typical patches are 
found between the shoulders or other parts 
protected from mechanical irritation. ^ 

Etiology, — If, after moistening with liquor 
potassae, a scale is examined microscopically, a 
profusion of fungus, not unlike the ordinary 
Tricophyton, is found. It differs, however, in 
its greater abundance *, and its chains of spores 
are oval, rectangular, or irregular rather than 
globular, and more numerous than the mycelial 
threads, which, in their turn, are long ajid^ 
straight or gently curved rather than short. 
Fairly high temperature, moisture, and un- 
cleanly habits favour its growth and spread ; 
but too high temperature, cold, oi dryness 
exert an unfavourable influence. Tribondeau 
appears to regard it as a lepidophytoo. Clinic- 
ally, the disease is distinguished from ordinary 
ringworm by the invariable presence and the 
microscopic features of the fungus, the absefice 
of inflammlition, the large scales, the wide 
surface involved, and its avoidance of the 
axillee. In addition, the corium is not invaded, 
nor the hair-follicles, when the scalp is attacked ; 
the disease does not abandon a part once in- 
volved ; and, lastly, there are the effects of in- 
oculation. 

Treg^tment , — Any epiphyticide will, from the 
extent of surface, kill the parasite, but time is 
required, and the clothes must be burnt or 
disinfected. Maiison recommends the lini- 
mentum iodi for natives, but chrysophanic acid 
or cassia alata leaves are also valuable. • 

(c) Mycetoma. — See vol. vi. 

(d) Otomycosis. — Highet and others have 
shown that this affection is common in Singa- 
pore and Bangkok, and no doubt it frequently 
occurs elsewhere in the tropics, as constitutional 
deterioration, with heat, moisture, and the 
very general presence of the spores of peni- 
cillium, aspergillus, and mucor provide favour- 
able conditions for its development. 

Symptoms, — •Sensations of blocking and 
stuffiness, deafness, itching, and yellowish 
watery discharge, with the presence of soft 
wool-like substance in the meatus, are the 
leading features. Intense pain usually means 
the . advent of diffiise inflamitfation, a not in- 
frequent complication. Microscopic examina- 
tion will settle the diagnosis. 

Treatment . — Removal of the fungus, repeated 
syringing with warm perchloride of mercury 
lotion, 1 in 5000, and subsequent instillation of 
alcohol, thorough drying with woo^ and dusting 
with' some soothing antiseptic powaer constitutes 
the treatment recommended. It will probably 
have to be repeated. 

(c) PiNTA.— vol viii. 


(/) PiEURA. — This disease of the hair is con- 
fined to the inhabitants, more particularly the 
women, of the United States of Colombia, 

At irregular intervals along the hair-shaft, 
minute hard pigmented and gritty nodes de- 
velop, which crepitate when the hair is combed 
or shaken. They first occuiv about half ari 
inch from the point of exit of the *hair, and 
completely invest it \ many may attack a single 
hair. The disease is not contagious. Althqugh 
barely perceptible, the nodes are easily felt, and 
when well developed are not unlikt pediculi 
(nits). Only the head is involved, and the 
affected hair is sc id to be weakened and to 
smell acid. 

The nodes are rather hard, and are deeply 
pigmented on the surface. If examined micro- 
scopically after treatment with ether and liquid 
potassse, they are found to consist of honey- 
comb masses of mycelia and spores. These 
latter are large, angular from pressure, and 
joined together by a cement-like material con- 
taining minute rod-lik« filaments. Evidently, 
therefore, piedra is a fungus growth, but it is 
thought to be predisposed to by the mucil- 
aginous oil used as hair-dressing by native 
women, or by the water of certain streams. 
From its frequent occurrence in warm valleys, 
heat also appears to favour development. 

Treatment. — Cleanliness, the application of 
epiphyticides, or, i^ obstinate, shaving the 
affected hair is the treatftient recommended. 
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See also Favus, PEDg:;uLOSis, Scabies, etc. 


iNTRonucTORY. — Ring Worm 'has during the 
last few years received a gre%t deal of attention, 
thanks mainly to the exhaustive investigations 
of Sabouraud, especially as regards the differ- 
entiation of the various fungi, their microscopical 
appearances, cultivation, and#botanical relations 
generally. And although the discussion of these 
points has been somewhat academic, and has 
not up to the present led to any advancement 
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in the way of treatment, yet it has stimulated 
thought and breathed life into a subject 
which had fallen into the rut of the 'common- 
place. 

However interesting an historical survey of 
ringworm ^ from the etiological point of view 
might be, the matter cannot bo dealt with in 
this place. 

Leslie Roberts’s opinion that the 1*ingworm 
fungi exert a keratolytic action on the hairs is^ 
probably correct. The disintegration which 
occurs in the nails when they are attacked is 
in favour of it, as are also the observations of 
Professor Marshall Ward on a horn-destroying 
fungus, Onygena equina. 

As to the saprophytic existence of the ring- 
worm fungi, it is perfectly reasonable to suppose 
that such is likely, and that the parasitic 
development is accidental as Sabouraud and 
Bodin have suggested ; but the idea cannot be 
considered as having been originated by them, 
as it has occurred to other observers independ- 
ently. What is knowti of actinomycosis also 
points in the same direction. The poly- 
morphism of fungi and their extraordinary 
susceptibility to their nutrient environment 
are known. 

Some authors (Sabouraud, Bodin, and others) 
have split up the various fungi parasitic on 
man into a great number of kinds. For all 
practical purposes it is uot necessary to follow 
in their footsteps, bilt as far as ringworm of 
the scalp, body, beard, and nails, as commonly 
met with in Britain, is concerned, the following 
only need be considered : Microsporon Audotdni 
(or so-called small-spored fungus). Trichophyton 
megalospat'ori endothrix and Trichophyton mega- 
losporon ectothrix (both commonly referred to 
as the large-spored fungi). In addition to 
these, other fungi must also be alluded to, 
such as ; Microsporon furfur (Tinea versicolor), 
Microspo 7 'on minutissimum (Tinea erythrasma), 
exotic or so-called tropical fungi (unclassified) 
(of Dhobie Roh — Tinea imbricata — Carate), 
the fungus of Tinea nodosa.^ 

To avoid needless repetitions, the methods of 
examination will be briefly stated, but the 
microscopical appearances of the various fungi, 
together with the cultural aspects of some of 
them, will be referred to under the respective 
diseases. 

Method of Examination. — Hairs . — It is of 
primary importance to examine those hairs 
which are affected. This can only be carried 
out by searchiug for them carefully with a lens. 
It is no use pulling out hairs indiscriminately. 
The diseased hairs are bent, broken, twisted, 
sometimes displaying a powde^ sheath (as in 
Microsporcm Andouini, or they may appear as 
dots or as very shC)rt stumps, which sometimes 
require digging out with the epilating forceps 

^ The fungus of Tinea favosa has been dealt with 
under “Favus,” vol. iii 


(as in some large-spored bases). Special cafe 
in selecting suitable hairs is also needed in 
ringworm of the beard, and in the latter 
condition it may be necessary to examine 
several stumps. When there are crusts, gQod 
stumps for examination will be sometimes 
founjj adhering to their under stirface on 
removal. 

Scales. — As to ringworm of the body, the 
margins of the rings should be gently scraped 
with a scalpel, but it is necessary to go deeper 
than the merely superficial layer. Lanugo 
hairs are tin this way frequently removed with 
the scales, and they may sometimes display 
the fungus. 

^ t Nails. — The suspected nail should be scraped 
with the sharp edge of a slide, going pretty 
deeply. 

In all cases when ointments have been used, 
after preliminary treatment (on the slide) with 
a little ether to get rid of fat, stumps and 
scales should be examined in a drop or two of 
liq. potassfe, B.R. (about 6 per cent), but in 
the case of nail - scrapings a 40 per cent solu- 
tidn should be employed. The latter strength 
is used in all cases by some observers, and the 
slide gently heated over a flame (Sabouraud). 
This method certainly clears up the preparation 
more rapidly. Gentle pressure on the cover- 
slip and running in a little more liq. potassee 
under it will also be found useful. 

More than one examination should be made 
if the discovery of fungus is not immediately 
successful. Droplets of fat should not be mis- 
taken for “spores.” In some cases (nails, 
beard), the preparations should be again ex- 
amined after soaking for some hours, when 
»the fungus will, if present, come well into 
view. 

Method of Staining. — For all practical pur- 
poses the examination in liq. potassee is quite 
sufficient, and is really the best way of studying 
the parasites. But if permanent preparations 
are desired it is necessary to stain. There are 
many methods, but the following, for which I 
am indebted to Dr. Brongersrna of Amsterdam, 

I have found hnswer wejl. Staining ringworm 
hairs requires some practice. 

Hairs. — 1. Place selected stumps on a clean 
slide, and get rid of fat with ether. 

2. Dry with blotting-paper and add a little 
gentian -viplet- aniline solution (prepared by 
shaking equal parts of aniline oil and water, 
and filtering aniline water, to which a little 
saturated alcoholic solution of gentian- violet is 
added. Mix. ) : 5 minutes, 

3. Carefully dry witl^ blotting-paper. 

4. Add potassium iodide — iodine solution (as 
used in Gram’s method — or make it by dis- 
solving a crystal or two of iodide of potassium 
and of iodine in a little water) : 1 to 5 
minutes. 

5. Dry with blotting-paper and add a drop 
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of two of aniline oil, followed by aniline oil 
acidulated with a drop or two *of hydrochloric 
acid, and get rid of as much of the stain as 
possible. The acid aniline is got rid of with 
plain aniline oil, and the latter by means of 
xylol. 

6. Wipe away excess of xylol, *and mount in 
Canada balsam. (The preparation should be 
examined at stage 5 to see it is not too 
dark.) 

Scales and Nail-scrapirigs. — Place on a slide, 
and add a little 5 y)er cent solution of acetic 
acid. Spread out tlio preparation by rubbiifg 
between two slides ; fix (as much as is possible) 
over a flame in the usual way, and proceed as 
above. « 

Adamson’s method is as follows, and can be 
applied after examining in liq. potassae (as can 
also the method already described) : — ■ 

1. 5 to 10 per cent solution of liquor potassse 
on a slide : 10 to 30 minutes. 

2. Wash in 15 per cent alcohol in distilled 
water. 

3. Dry on slide, and, in the case of scales, fix 

by passing through the flame. • 

4. Stain in*gentian-aniline-violet (a few drops 
of saturated solution of gentian-violet in aniline 
water) : 15 to 60 minutes. 

5. 1 to 5 minutes in (xram’s iodine solution. 

6. Decolorise with aniline oil : 2 or 3 hours, 
or longer. 

7. Remove aniline oil with blotting-paper, 
and mount in Canada balsam. 

Method of Cultivation. — The fungi will 
grow on a variety of media, including potato 
and so forth, at room temperature. 

I have used the following formula : — 

Water 1 litre, maltose 40 grammes, peptone 
10 grammes, agar 15 grammes, run into test- 
tubes (sloping) or Erlenmeyer flasks (flat bottles 
are also useful).^ 

But there are others equally good. The 
point is always to use the same uniform medium 
for purposes of comparison, as fungi are very 
susceptible to very minute differences in their 
nutrient environment. 

Tinea tonsurans (Tinea trichop^ytina. Ring- 
worm of the scalp, Teigne tondante, scheerende 
Flechts), — This condition may be due either to 
Microsporon Audouini or Trichophyton megalo- 
sporon endothrix (for Trichophyton megalo- 
sporon ectothrix, see “ Kerion,” infra). 

Clinical Appearances. — Microsphron Audouini. 
a typical untreated case the diseased area 
IS circular, more or less scaly, sometimes very 
^arkedly so, with numerous short, bent, 
broken, twisted hairs, growing usually in various 
directions. Exceptionally* some of the short 
stumps may go off to a point, lik^ an inverted 
note of exclamation, whilst others hi the patch 

J This can be obtained from Mr. Doudney, Conjoint 
^olleges Laboratory, Examination Hall, Victoria Em- 
oankment, London, W.C. 

VOL. IX 


are bent at an obtuse angle. The diseased 
hairs are usually whitish, opaque, and exhibit a 
powdery sheath about their proximal end, and 
for some way up the shaft, well above the level 
of the scalp. As a rule the patches are multiple, 
well defined, and not inflamed, but sometimes 
merely reddened only. Beyond the main patches 
smaller satellite areas are often present* There 
are various deviations from the type, either as 
*a result of long duration or specially aqute 
spread, when the greater part of the scalp may 
be diffusely involved and scaly, with more or 
less ill-nourished hair Suill present here and 
there ; or, the asppet may be altered by previous 
treatment (in/:,^ ointments, and so forth), 
and the characteriFtic powdery sheath absent. 
The diseased hairs are lustreless, and may 
be curled like wool. Occasionally a patch may 
be bald, and at first sight look like alopecia 
areata. 

Diagnosis. — Microsporon tinea tonsurans is 
the most common form of ringworm in this 
country. One hundred* consecutive cases (ex- 
clusive of kerion) microscopically examined by 
me in Dr. Radcliffe Crocker’s clinic at University 
College Hospital showed that ninety-six were 
microsporon and four olily trichophyton mega- 
losporon. In France the proportion of the 
latter is much larger, whilst in Germany and 
Italy microsporon is extremely rare, or practic- 
ally unknown, the prevalent parasites being 
trichophyton megalosporoit. In the east end of 
London, where there are many J ews from Poland, 
Germany, Russia, the layge-spored fungus (and 
favus) is more common. 

Where there is loss of hair in patches in 
a child, ringworm must be first considered. 

^ In the disseminated forms great care is re- 
quired. 

The main microscopical features of microsporon 
Audouini are the sheath of spores surrounding 
the diseased hair to a varying extent, and the 
irregular arrangement of the spores, the units 
being crowded together. The small retractile 
spores, with a faintly greenish fint, are all 
outside the hair, but inside it a delicate 
mycelium, running more or less parallel to the 
shaft, can be made out after some soaking 
and pressing down the cover-slip to detach the 
sheath. * 

Cultural Appearances . — On maltose agar the 
growth has a delicate, white, and fluffy ajipear- 
ance, radiating from a cei^tre. 

Differential Diagnosis. — Ringworm must not 
be mistaken for mere scurfiness of the scalp 
(pityriasis capitis\ nor for a sehiwrhoeic condition, 
as the consequences might be serious, owing to 
the contagiousness of the disease and its re- 
belliousness to treatment. This mistake is not 
infrequently made as a result* of neglecting a 
very simple microscopical examination. Sebor- 

^ Common writing ink was recommended by Oelsus in 
the treatment of Itreoe, lib. iv. cap, vi. 
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rhoeic conditions are diffuse, and so are so.ne 
ringworms, but in the latter the diseased hairs, 
and so forth, would puV one on iihe right 
road. 

Eczema of the scalp may sometimes compli- 
cate and mask a ringworm. In such a case the 
microscojpe will«be found invaluable. 

In psoriasis the examination of other parts 
of the body, especially the elbows afid knees, 
wopld prevent mistakes. * 

Alopecia areata is in smoothly bald circular 
areas, or in the form of a band round the head, 
either without a vestige of hair, or in recovering 
cases with a very fine lanugo growth. The 
characteristic point of exclamation hairs (!) of 
alopecia areata should be looked for in active 
spreading patches, especially at the borders. 

Trichophyton megalosporon endothrix. — In this 
form the patches are not always so well defined, 
and develop more slowly. As a rule they are 
smaller,* vary more in shape, and are but slightly 
scaly. The stumps are few and far between, 
and require careful booking for. They are 
brittle, and, as a rule, break pfF short very near 
or at the level of the scalp, in the latter case 
looking like black dots. But stumps one-fourth 
of an inch ‘may occasionally be found. There 
is no powdery sheath as in the microsporon 
form. The patches are sometimes quite bare 
(bald ringworm) ; in others the denudation is 
incomplete, with a certaiq. amount of ill-nourished 
hair still present. A|;ain, patches may be some- 
what reddened and slightly crusted in neglected, 
dirty cases. Very smqll, bare satellite patches 
are sometimes observed. 

The chief microscopical character oi this parasite 
is the arrangement of the very short segments 
(not strictly spores) of the mycelial filaments in «| 
chains, situated inside the hair (hence endothrix). 
This sharply differentiates it from microsporon 
Audouini. In the former the “ spores are 
somewhat larger (hence megalosporon) y but the 
difference in size is not a point to lay much 
stress upon ^n practice. 

The “ sporulated ” mycelial filaments run 
mere or less parallel to the hair-shaft, and when 
plentiful they are closely applied to one another. 
The ladder-like appearance or squareness of the 
“spores” (or short segments) has been insisted 
on as opposed to the barrel-shap’ed form of 
corresponding structures in the ectothrix tricho- 
phytouy but this is no doubt merely a matter of 
position due to the ^situation of the endothrix 
within the hair. In advanced disease of a 
stump the fungus may break through and come 
to be situated ‘partly outside the hair. The 
parasite in such cases is sometimes called trich, 
7mg, endo-ectothrix. But, according to Saboiiraud, 
the endothrix fungus is only met with in man, 
the endo-ectothrix being of animal origin. 

Ctdtural Appearances. — On maltose agar the 
growth is circular, radiating, white, and raised 
in the centre at first, but with age becoming 


yellowish in tint and subsiding in the centre, 
giving rise to a' crateriform appearance. Occa- 
sionally the growth has a violet hue, which 
Bodin Says is of frequent occurrence in Italy. 
He gives this fungus the name of trichophyton 
violaxeum of Sabouraud- 

DifferentiaV Diagnosis. — In this kind of ring- 
worm the bald patches, which are sometimes 
seen, must be distinguished from alopecia areata. 
The points in favour of the former would be the 
brittle short stumps or dots, exhibiting the 
endothrix fungus, and the absence of point of 
eiclamatipn hairs (!). 

Kerion. — In this condition the reaction caused 
by the fungus is very marked. It is really a 
pustular folliculitis, usually due, in my experi- 
ence, to trichophyton megalosporon ectothrixy 
giving rise to a well-defined suppurating patch, 
sometimes very large, markedly raised, more or 
less convex, occasionally dome - shaped, with 
fluctuation, but there is no surrounding indura- 
tion. The stumps and hairs are loose in the 
follicles, and can be readily removed. Pressure 
gives exit to thick, glairy sero-pus. 

Trichophyton megalosporon ectothrix is the 
parasite of this form of ringworm. ‘ Microscopic- 
ally, the mycelial filaments are ^situated outside 
the hair, and are “ sporulated in a chain-like 
manner, the individual short segments being 
somewhat barrel-shaped. The fungus, by dis- 
integrating the shaft, may penetrate into the 
hair. 

Trich. meg. endothrix and microsporon have 
been described as occurring in kerion. 

Cultural Characters. — On maltose agar the 
growth of trich. meg. ectothrix is of an opaque 
dead white, with a small raised button -like 
centre, from which the fungus radiates outwards 
in a stellate manner, presenting a sprinkled 
powdery appearance at the periphery. 

Differential Diagnosis . — A kerion has a super- 
ficial appearance to a carbuncle, but the absence 
of an indurated border and of the purplish hue 
would prevent a mistake which has been made. 
The fact that the patient is a child is of im- 
portance. Nor must it be taken for an abscess. 
Attention to the details given above should make 
rn error impossible. * « 

Etiology. — Ringworm of the scalp is a con- 
tagious disease due to parasitic fungi, hypho- 
mycetes. In families and schools it may spread 
in a most discouraging manner, either from 
child to child, or through contaminated head- 
gear, brushes, and so forth. Ringworm may 
also be contracted from animals. 

Age . — Tinea tonsurans usually affects children, 
but very exceptionally it may occur in adults. 
It is important to bear the latter point in mind, 
and in a doubtful case of the kind a microscopical 
examination should never be neglected. 

Treatment and Prognosis. — Ringworm of the 
scalp is a very difficult disease to treat, and 
requires much care and patience on the part of 



SKIN— PARASITES 


195 


both medical attendant and tjie persons in 
charge. Every now and then wonderful remedies 
are trumpeted forth in the journals, which cure 
ringworm in a very short time. These announce- 
ments should always be received with scepticism. 
At times authors of these brilliant cures dis- 
play much* ignorance of the subject. In o|.her 
instances cases put down as cured are real^ not 
cured at all. There is no doubt, however, that 
some cases are very amenable to treatment, 
especially if the parents carry out instructions 
carefully, or perhaps owing to the condition ^f 
seed or soil. But this is not the rule in prac- 
tice, especially among the out-patients of a hos- 
pital, when treatment is carried out in a very 
perfunctory manner. • 

The prognosis should therefore always be 
very guarded. It has been said that the tricho- 
phyton endothrix are more readily cured than 
inicrospoTon cases, but this cannot be relied 
upon. I have seen cases of the former kind 
prove extremely obstinate and last a very long 
time (two years or more), although the children 
were well looked after. Moreover, the admit- 
tedly chronic microsporon cases form the gre^ 
majority of tWe ringworms of the scalp observed 
in this country. In this connection herion 
(trich, meg. ectothrix), which looks very for- 
midable, is more readily cured, the acute sup- 
purating process being curative in itself. 

Where it is possible, the head should be 
shaved when the diseased areas are numerous 
or the ringworm diffuse, leaving, if necessary, 
a fringe of hair all round ; but complete shaving 
is preferable. It should be done every week, 
and instead of using a shaving-brush, which is 
liable to become infected, pads of wool should 
be employed and burnt after use. An ethereal 
liquid, or at least a mild antiseptic soap, should 
be used. After shaving it is well to rapidly 
swab the scalp with some wool and a diluted 
antiseptic solution (sanitas, 1 in 10, or carbolic 
acid, 1 in 40), and dry, without rubbing, with 
another clean piece of wool. When shaving is 
not possible the hair should be kept closely 
cropped all over the head. Hats and caps 
must be lined with cle^n tissue 'paper every 
morning, and the ^aper lining burnt at night. • 

The important point is to have the affected 
areas well under the eye to allow of the remedies 
being applied to the right places, and not 
smeared over the hair and scalp promijicuously, 
as is so often the case. Ointmehts should be 
applied not only to the patches themselves, 
but all round them also, wjhere the disease 
spreads. 

The applications are Ipgion ; but I have 
found the following answer well in Dr, Rad- 
cliffe Crocker’s clinic, and in privil^"\ viz. Cupri 
oleat. 3 j., adipis gj., rubbed into tiie diseased 
J^ight and morning. This loosens the 
^ected hairs by leading to a mild folliculitis. 
The stumps should be systematically removed 


when loose (otherwise they will break off in 
the follicle), with epilating forceps. When the 
patches appear denuded and smooth, a good 
sign, one of the following ointments may be 
used every day at first, then three or four 
times a week : — Hydrarg. iodidi, pot. iodidi aa 
gr. ij.-iij., aquEe 3j., lanolini 3tij., aS^. benz. 
3iv. ; or, Resorcini 3j., adip. benz. ad gj. ; or, 
Sulph. suM. gr. xx.-5j., thymoli ^ss., adip. benz. 
ad gj. One of these, or some milder parasiticide 
ointment, should be continued to the patches 
once or twice a week for some time after the 
ringworm is apparently cured, especially if 
there should be areas of suurfmess or scaliness 
present. 

With regard to crashing the head, it is im- 
portant to do this carefully. Careless sham- 
pooing is but too apt to spread the disease, and 
want of success can sometimes be distinctly 
traced to it. When the head is shaved there 
is no need for such a procedure, but when it is 
done the affected areas should be covered while 
the other parts are carefitlly dried. 

When on careful examination with a lens a 
diseased stump or tw^o are still found, these 
should be treated individually by means of a 
drop of croton oil introduced into the hair- 
follicle on the point of a needle on a holder. 
This gives rise to a slight pustular folliculitis, 
when the loosened stump can be readily removed 
with forceps. Croton gil should not be applied 
to stumps lying close toother, to avoid coal- 
escence of the pustular lesions. 

Formalin was at one t^ne strongly advocated, 
but it appears to have already gone the way of 
other much-vaunted cures. I have seen scars 
the size of a sixpence and over as a result of 
► its application. It is easy enough to cure ring- 
worm in this way, but parents do not bless you 
for producing indelible scars on the heads of 
their children. 

Chrysai'obin^m apt to lead to erythema, and, 
when applied near the eyes, to smart conjunc- 
tivitis. Besides, it stains linen badly. But it 
is sometimes useful, with care as to above draw- 
backs, thus : — Chrysarobini gr. x., ung. zinci 
oleat., §j., also combined with cupri oleat. 3j., 
or with ol. amygdal. 3iij., lanolin 3v., instead of 
the ung. zinci oleat. 

In infanls the disease is more like tinea 
circinata {vide infra), and is more readily cured 
by sulph. sublim. gr. xv., acidi carbolici trixx., 
adipis gj. (or ol. amygd. 3iij., lanolini 3v., instead 
of the lard). 

In older children Coster’s paint (pigmentum 
iodi et ulei picis, U.C.H. Phsirmacop. = iodine 
120 grains, light oil of wood tar one ounce) 
sometimes answerjs well. It should be applied 
with a stiff brush (a paste-brush, with the 
bristles cut short), after well shaking the bottle. 
The scab produced is removed wdth forceps, 
bringing away diseased hairs. The paint can 
be again applied after rubbing with soap and 
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flannel. Oil of cade or creasote instead oi the 
wood tar is preferred by some. 

Diseased hairs can be got rid of 'by painting 
on several layers of collodion^ and removing it 
with forceps. This is followed up by an 
ointment.^ 

Harrison’s tireatment (as explained in the 
section on Tinea unguium in “ Affections of 
THE Nails,” vol. vi.) must be employed with 
gr§at care, and under the medical attendant’s 
supervision. 

All strong remedies must be used carefully 
to avoid scarring. 

There are many other formulae, but the fore- 
going will be found all that is required. The 
mode of application is the thing — that and 
perseverance. 

Kerion is more or less self-curative, but 
nature can be effectually assisted by art, for if 
allowed to go on indefinitely the condition may 
lead to 'baldness. I can testify to the formula 
recommended by Dr. Radcliffe Crocker, viz. 
Sulph. siiblim. acidi carbolici Tttxx.- 

TTLxxx., adipis gj., and pulling out the loosened 
stumps. Incisions should not be made, however 
great the temptation. 

Certificaies, — The medical attendant is some- 
times asked for a certificate tliat the case is 
cured, so that the patient may go to school or 
enter some public institution. This is a matter 
which incurs responsibijity, and, in the event 
of an error, gives rise to much mortification 
and unpleasantness all round. It is no easy 
thing sometimes to say positively that a ring- 
worm of the scalp is cured. Careful search 
should be made with a lens for diseased stumps, 
and if any suspicious hairs be discovered they 
should be examined microscopically. Slight < 
scaliness in patches is suspicious. In a cured 
case the new hair grows evenly and regularly, 
and has a characteristic set. When there is 
. any doubt the signing of the certificate should 
be deferred, and an ointment used occasionally 
as explained under treatment. It is important 
to be able to say “no” firmly, for parents get 
restive, and naturally so after a long and 
tedious course of treatment. 

Prophylaxis and Social Aspect. — This is a 
matter which must not be neglected. Every 
care should be taken that healthy \;hildren do 
not run any risk of contracting the disease. 
Caps, brushes, combs, and so forth may convey 
the germs of ringworpa to virgin scalps. It is 
not necessary to segregate the sick from the 
well, but an eye should be kept on both, and 
every precaution taken which common sense 
suggests to prevent spread. 

In Paris there are special s( 5 hools for children 
suffering from ringworm. The sum total of 
lost schooling 4 b in this country very great. 
But our educational system, regardless of 
expense, is so extravagant as it is, that it is 
doubtful if the pockets of the 'middle classes 


can stand more, picking for special schools and 
teaching staffs. It would be money better 
spent, however, than throwing it away" on 
useless inebriates and making it soft for the 
careless and idle generally. 

Tinea circinata (Ti ichophytie circinee ; 
Herpes circinatus). — Ringworm as it affects the 
skin ^part from the scalp and beard must now 
be dealt with. Tinea circinata occurs, as the 
name indicates, in rings, either alone or as a 
complication of tinea tonsurans. 

^ The lesions are usually reddened rings with 
a papular, or sometimes a vesiculo-papular 
periphery, the papules and the erythema round 
them forming a border varying in width, the 
tentral parts being clear. There may be several 
riLgs one within the other (concentric), some- 
times three or four, or more. Or an inner 
smaller ring may touch the outer larger ring 
tangentially. Instead of a distinct ring, com- 
mencing as a small spot or patch, with a 
progressively extending border, clearing as it 
goes, there may be insignificant, slightly 
reddened or almost pale, raised, scaly patches, 
o*f little finger-nail size or less, and uniform on 
the surface. The latter have been considered 
to be characteristic of microsporoji Aud,ouin% 
while the ringed forms, with more inflammatory 
reaction, have been referred to trichophyton 
megalosporon endothrix. I liave seen the small 
uniform patches about the neck in a case 
undoubtedly due to the latter fungus in some 
cases, and on the other hand, well-marked, 
reddened rings in microsporon. 

The rings may be multiple, very numerous, 
and scattered over the body and limbs. 

Tinea circinata is not uncommon in adults, 
on the face, limbs, and hands. Mothers may 
contract the disease from tinea tonsurans in 
their children. On the back of fingers in an 
adult man I have found the fungus (trich. meg. 
endothrix) in the hairs. 

In the scalp of infants the lesion is usually 
a distinct ring spreading superficially and 
sparing the young hair. Occasionally a similar 
thing is seen on the scalp of older children. 

About the ‘’beard ancj neck of men, reddened 
^-ings, with slight scaliness a\id little reaction, 
sometimes occur, but tinea sycosis (trich. meg. 
ectothrix) is more usual in them. 

Lesions comparable to kerion of the scalp, 
but on ,a smaller scale and with less reaction 
and swelling,* are seen in adults, about the 
upper limbs usually. The patch is raised, 
markedly inflamed, with numerous aggregated 
follicular pustules, especially about the peri- 
pheral parts. This thas been called Conglo- 
MERATIVE MULTIPLE PUSTULAR FOLLICULITIS by 
Leloir, but it is now known to be due to trich. 
meg. ectothrix. In a case I observed there was 
a single patch on the forearm, and no secondary 
pus lesions anywhere. Microscopically the 
fungus was an ectothrix, and this was confirmed 
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hi cultivation on maltose agar, ^ pure culture 
being obtained from the first. This shows 
decisively that trick, meg. ectoihrix is a pus pro- 
ducer on its own account without the interven- 
tion of pus cocci, and supports Sabouraud’s 

^Etiology . — Tinea circinata may be contracted 
from children suffering from tinea tonsurajis, or 
from animals. The kerionic cases can often 
be traced, especially in country districts, to 
calves, which frequently suffer from ringworm. 

Diagnosis.— In addition to the above clinical 
features, a microscopical examination of the 
scrapings will generally be rewarded by the 
discovery of fungus. 

I have examined a number of tinea circinata 
lesions, and I have come to the conclusion that 
the kind of fungus, whether microsporon or 
trichophyton megalosporon^ can be made out 
ill the majority of cases by a microscopical 
examination, the two varieties of trichophyton, 
endothrix and ectothrix, requiring, however, 
further differentiation by cultivation. But 
even in the case of the trichophytons the 
f'linical features of the lesions, together with 
the microscopical appearances, would help to 
arrive at a pretty accurate conclusion. 

The microsporon Audouini appears in the 
scrapings as coarse and irregularly branching 
mycelium, varying but slightly in diameter, 
more so in length, but as a rule running short. 
The branching occurs laterally at right angles 
to the «nain filament, and these branches are 
usually terminated in a spheroidal manner at 
their free end. The mycelium exhibits small 
retractile dots, which are not “spores,” but 
probably fatty particles ; and it is generally 
unsegmented. 

On the other hand, the megalosporon is found 
as long, jointed, usually straight, dichotomously 
branching mycelium, which is here and there 
sporulated, or more correctly, divided up into 
very short segments. As to the dichotomous 
branching, I have seen the two daughter 
branches spring respectively from divisions of 
a short mycelial segment (or “ spore ”), itself 
longitudinally segmented- The segments vary 
in length, being Shorter the nearer they are tb 
tlie chain-like or rosary stage. The width 
varies also, the filaments being at times very 
slender and plain, or with long segments. 

As to the above distinctions which I have 
drawnn between microsporon and megalosporon, 
I have confirmed my observations by cultiva- 
tions, and also by the examination of tinea 
circinata scrapings from patients who were 
also suffering from tinea# tonsurans of either 
Undoubted microsporon or trich. megalosporon 
origin. 

^differential Diagtiosis . — The diagnosis as a 
rule offers little difficulty, but I have seen 
the primary patch of pityriasis rosea taken for 
^nd treated as a ringworm. Moreover, pityriasis 


rosea in the generalised eruptive stage some- 
times occurs in rings scattered about the body, 
which look something like a multiple tinea 
circinata. Indeed, Hebra and Kaposi called it 
herpes tonsurans maculosus et squamosus, and 
attributed it to a fungus, but which^ as far as . 

I know, they never demonstrated. In pityriasis 
rosea the eruption about the trunk and upper 
segments of the limbs, consisting of little finger- 
nail sized, rosy, very delicately scaly, oval 
patches distributed in the lines of cleavage 
about the ribs, with tbt'ir long axes parallel 
to the latter, would differentiate that disease 
from multiple ibigworm, which occurs in 
irregularly scattered rings. There is no fungus 
in pityriasis rosea, which in its development 
resembles an acute exanthem. 

There should be little difficulty, with a little 
care, in distinguishing tinea circinata from a 
well-defined patch of eczenui, and the fact that 
a fungus was present would clear the matter 
up at once. 

Stborrhoea papulosa vel circinata affects the 
inter-scapular and inter-mammary regions, and 
it is associated with seborrheea capitis. The 
rings are made up of gmall papulqs, but they 
are very small and delicate, and do not spread 
peripherally after the fairy-ring manner of 
tinea circinata. 

On the palms and soles tinea circinata may 
occur, but it is extreme^ rare, as dry scaly 
lesions, which have been mistaken for tertiary 
pahnar and plantar syphilides or a d.vy eczema. 
The assistance of the microscope has in such 
cases cleared up the diagnosis. 

In the case of multiple small rings, altered by 
treatment, and especially about the face, the idea 
' of syphilis has also occurred, but the absence 
of corroborative luetic symptoms and careful 
examination would prevent such a mistake. 

Tinea Bari3.^e. — {Tinea Sycosis; Barber's Itch; 
Trichophytie speosique ; parasitdre Bartfinne.) • 
In addition to tinea circinata about the beard, 
above described, ringworm of this Region more 
frequently presents itself as an irregularly 
lumpy, swollen, boggy lesion, with distitict 
pustules scattered about the primary focus ; but 
discrete pustular and small nodular lesions may 
also occur jn other parts of the beard. This 
condition corresponds to kerion of the scalp. 
The brawny inflammation may at times be very 
marked. The hairs can be readily removed 
when suppuration has oopcurred. 

Diagnosis . — This will usually Jpe assisted by 
an examination of some of the hairs, when the 
fungus may be found. In ^ome cases the 
trich. meg. ectothrix is readily discovered, after 
a little soaking in liq. potassse, at the first shot 
as it were, but in others several hairs require 
to be examined, and repeatedlj^, before success 
is attained. 

Differentiail Diagnosis. — It differs from 
coccogenic sycosis (the non-parasitic sycosis, as 



198 


SKIN— PARASITES 


it used to be erroneously called, but now known 
to be due to pus coccj^ in its rapid spread, 
multiple foci, and chiedy the boggy, nodular 
swellings. 

In eczema of the beard the process is acute, 
more superficial, and accompanied by seroiis 
exudation ; at "times vesicles can be observed ; 
it is a more uniform patch in appearance, and 
the skin hetiveen the hairs is invaded, differing 
in* this respect from the pustular folliculitis 
of tinea. 

Etiology , — The disease frequently starts after 
being shaved at the barber’s. The fon& et oHgio 
mail is the brush, and not the razor. The 
disease may also be contracted from animals 
(cattle chiefly). 

Treatment , — It is exactly the same as for 
Kerion, which see. 

Tinea unguium has already been dealt with 
by me under “Affections of the Nails,” 
vol. vi.* Suffice it to say in this place that any 
long-standing deformity of one or more nails, 
with roughness, irregularity of the surface, 
brittleness, and so forth, together with an 
asymmetrical distribution, should make one 
suspicious of ringworm. A further point in 
the diagnosis would be the rebelliousness of 
treatment. A previous diagnosis by another, 
that the condition was “constitutional,” should, 
of course, not be accepted without further in- 
vestigation, ^ • 

I have seen the disease occur in two sisters, 
aged about forty, in whom it had existed for 
twenty years and more. In both it commenced 
in the same finger-nail. The cause had never 
been discovered until I took the trouble to 
examine some nail-scrapings, and found the 
fungus, a thing any one might have done. I' 
was able to cultivate the trichophyton megalo- 
sporon endothrix from one of these cases. But 
trich, meg, ectothrix has been more frequently 
• found. f 

The nails are sometimes affected in old tinea 
tropica caseir. 

Treatment and so forth {vide loc. cit, sujyra), 

"Tinea cruris seu axillaris {Tinea tropica; 
Eczema marginatum). Seep. 190. 

Tinea Versicolor. — {Pityriasis versicolor ; 
Chloasma (old style) ; Kleienfiechte .) — This dis- 
ease, which is due to a fungus, microsporon 
fivrfurj occurs in patches of various shades of 
fawn and sepia browui, usually situated on the 
trunk. The patched may be small, discrete, 
and few in v umber, but it is more usual for 
them to occupy large, irregularly but well- 
outlined areas aoout the chest and back, owing 
to the fact that the disease, giving very little, 
if any, trouble, is allowed to ‘Spread unchecked. 
In some cases a great part of the trunk may be 
occupied by a sh^et of discoloration, with numer- 
ous satellite spots beyond, thrown out like out- 
posts. In this w^ay it may spread to the limbs 
and neck, but it is very rarely seen on the face 


in this country. The latter situation is, how'- 
ever, more common among the natives of India, 
according to Arthur Powell, who kindly sent 
me scrapings, in which I was able to demon- 
strate the typical fungus exactly as it is seen in 
this country. , Cultivation on maltose agar gave 
a fluffy white growth, very aerial, without any 
special arrangement ; but some doubt having 
been expressed by so good an observer as Col- 
cott Fox, I cannot be dogmatic on the point of 
genuineness of the growth. 

^ In some instances the colour has been so dark 
as to deStrve the name of pityriasis nigra (from 
Willan and others), but Hebra considered that 
condition was the pigmentation of chronic pedi- 
culosis corporis {see article on “ Pediculosis,” 
vol. vii.^ Lcitz, when at Honolulu, pointed out 
that the coloured races presented a white or 
grey discoloration of the skin. 

It usually occurs in adults, but it has been 
seen in a boy of about eight (Sidney Phillips). 
It has frequently been observed in the phthisical, 
hut this is probably due to the sweating. I 
have seen it recur again and again in a case of 
i^ieumatoid arthritis, no doubt for the same 
reason. People who have a rather greasy skin, 
and wear thick vests night and* day (a not un- 
common, but unhealthy and uncleanly habit), 
have appeared to be more prone to it. 

The disease is contagious, but not in a marked 
degree, as man and wife may not contract it 
one from the other after years of cohabitation. 

Diagnosis . — Fawn or sepia brown patches on 
the trunk should suggest the idea of tinea versi- 
color. The discoloration is not a true pigmenta- 
tion, but when tlie parts are scraped with a 
scalpel or with the nail, the discoloration dis- 
appears. The examination of these scrapings 
in a little liq. potassse will reveal the presence 
of the parasite, viz. shortish mycelial elements, 
with clumps of rounded spores, usually with a 
central dot, here and there in the preparation. 
These clumps are characteristic. 

Differential Diagnosis , — Owing to the dis- 
coloration, and especially when there are numer- 
ous discrete^ small patches, cases have been 
erroneously taken for* syphilis and treated as 
Such. This is due to leaning on one symp- 
tom exclusively, apparent pigmentation, without 
looking for corroborative evidence of lues. This 
mistake should never be made. 

True fchloasma is in the skin, and should not 
offer any difficulty. 

Leuco-melanoderma is also a true pigmenta- 
tion (melanoderma), followed by depigmentation 
(ieucodemia), the white contrasting parts en- 
croaching on the dark skin. This condition is 
symmetrical, affects the hands, wrists, and neck 
chiefly, but also other parts (face, and so forth). 
The mode of development should also be taken 
into account. 

Pityriasis rosea in its declining stage some- 
times leaves very faint fawny discoloration 
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behind. For other jpeatures, vi^e supra^ Tinea 
circinata ; Differential diagnosis. 

As to sehorrhoea papivlosa^ a little attention 
will readily distinguish it {vide Tinea circinata, 
loct cit. supra). 

Tinea versicolor must also be differentiated 
from tinea erythrasma {vide infra). , 

Prognosis and Treatment . — The disease can 
be got rid of with attention and perseverance. 

I have found the method recommended by 
Radcliffe Crocker answer every purpose. The 
patches are first thoi’oughly washed with hpt 
soap-and- water, and the epidermis weW brushed 
with an old nail-brush (used for this purpose 
only, of course, and disinfected), and the follow- 
ing lotion well soaked and rubbed in twice It J 
day: Soda3 hyposulphitis 5]-, aq. ad sviij. It 
is important to go on with the treatment for 
some time after the apparent cure, to get rid of 
the fungus completely. Failure to do this 
invites recurrences. The under-flannels, pyja- 
mas, night-shirts, etc., should be well boiled, or, 
if old and valueless, burnt. 

Tinea Erythrasma (Erythrasma). — This dis- 
ease, which is due to a fungus, microsjioPon 
minutissimum^ is an uncommon condition in my 
experience, and is more frequently met with in 
men than in women, but as it is an insignificant 
aft'ection and gives no trouble, cases no doubt 
escape observation. It occurs about the folds 
and clefts of the body, such as the armpits, 
groins, genitalia, and buttocks. 

It oecurs in slightly scaly and reddened well- 
defined patches of irregular outline and of 
limited extent, but sometimes by spreading 
unchecked it may involve a large area. There 
may be slight itching. 

Diagnosis . — A patch with the above features- 
having lasted for years should suggest ery- 
thrasma. Scrapings should be examined for the 
fungus, microsporon minutissimum, which con- 
sists of very slender mycelial filaments, more 
nearly approaching bacterial elements in width. 
The mycelium is segmented, the segments 
varying in length. In looking for this minute 
fungus a yY oil-immersion lens should be used. 

Differential Diagnosis. — Tinea erythrasma 
must be distingrftshed from T. versicolor and T. 
crurisy but attention to the characteristics of 
these two conditions and their respective fungi 
would suffice to exclude them. 

Treatment . — It is the same as for tynea ver si- 
color f care being taken to avoiA recrudescence 
by continuing the treatment for some time after 
apparent cure. . 

Tinea Nodosa. — This is a disease of the hairs 
of the beard and moustaohe. It was named by 
Cheadle and Malcolm Morris, who demonstrated 
the fungus. % 

Clinically, the hairs are ensheathed with a 
sticky brown concretion, making them adhere 
to one another. 

Microscopical and Cultural Appearances . — I 


have examined some moustache hairs kindly 
handed to me by Dr. Radcliffe Crocker. I 
found, when first examined by reflected artificial 
light, and after soaking in liq. potassa3 B.P., 
that the sticky substance was made up of 
masses of fungus ; but what w^as particularly, 
striking was the arrangement of the “ spores ” 
in rows, more or less at right angles to the 
^shaft of tAe hair, looking like closely aggregated 
segmented mycelia, bound together by a cenv^iit 
substance secreted by the fungus. The rows 
of mycelia were distall;, (i.e. at free ends) 
bounded by a thin dark line with an outer 
nari'ow pale zone, evidently made up of the 
same sticky substance, while at their proximal 
ends {i.e. attached to shaft) they became de- 
tached more or less en masse when the cover- 
slip was pressed down firmly. The fungus did 
not apparently invade the hair. On French 
proof agar (maltose agar), a cultivation was 
obtained which consisted of two portions^, central 
and peripheral. The former was more or less 
oval, slightly raised andVonvex, yellowish white, 
glistening, and apparently made up of fungus 
and a viscous substance. The peripheral part 
was made up of a delicate white radiating growth. 

Diagnosis . — Attention to the above details 
would distinguish it. It is not common. 

Treatment . — The affected regions should be 
shaved, and kept so for some time. Where this 
is not possible the ^fleeted hairs should be 
clipped, and the parts sponged or brushed over 
with the following lotion : Resorcini Jss, acidi 
acetici 3vj., sp. vini ract. (vel aq. coloniensis) 
5j., aq. (vel aep ros.) ad Jiv. 

PiEDRA. — Spanish for stone {trichomycose nodu- 
laire {see p. 191) of Juhel-R6noy). 

Caratb is a disease of equinoctial South 
America, and includes a number of ringworms, 
varying in colour from race to race. This may 
be violet, blue, red, and so forth. Some are 
special to whites, others to the natives, others 
again to half-castes. 

They occur in patches, especj-ally on the 
uncovered parts of the body. The patches are 
scaly, with irregular but well-defined maifgin. 
In time they become achromic and cicatricial. 
They are very chronic and rebellious to treat- 
ment. ^ 

Montoya y FJorez has investigated the fungi 
in Sabouraud's laboratory. In the scales asper- 
gillus-like fructification has been found, with a 
retiform arrangement of ihe mycelia. An inter- 
esting fact is, that in some of ^he scrapings an 
acarus rather larger than our acarus scabiei was 
discovered. Sabouraud sugg^ts the possibility 
of the spores of the fungus being conveyed by 
the animal panasite, as the latter is very 
common, especially in old men of the lower 
classes in Colombia. * 

Treatment . — It would be the same as for 
tinea imbricata. 

Bulpis.s lias been described by Lerch as 



200 


SKIN— PARASITES 


occurring in Nicaragua. It is said to be cou- 
tagious and identical with^caratc (Jackson). 

Animal Ringworms. — It can merely be said 
here that various ringworm fungi have been 
found in dogs, horses, cattle, cats, and birds. 

Pigjnentary Affections of the Skin 

Introduction . . . . • t • 200 

The Nature of Figments . . . 200* 

Correlations of Epithelial Pigmenta- 
tion ....... 201 

Classification of Pigmentary Anom- 
alies ....... 201 

Pigmentary Anomalies op the Hair . 203 

Treatment ..... 203 

Spurious Pigmentation op the Skin . 204 1 

The great variety of tints displayed by the 
cutaneous surface of the body can be arranged 
in three classes. In fair complexioned persons 
the pigilientation of the blood may be said to 
control the complexion, and every pigmentary 
change in the red corpfiscles adds some colour 
effect to the skin. In persons of swarthy com- 
plexion, and still more so in the coloured races 
of mankind, the innate^ pigment of the skin 
masks the colour of the blood. In other cases 
the skin is pigmented by foreign pigment de- 
posited in the horny layer of the epidermis. 
These three kinds of pigmentation may be 
named respectively the }ucmic, the parenchy- 
matous, and the spulious. Of these the par- 
enchymatous alone constitutes the true physio- 
logical pigmentation of the skin. 

The cutaneous tissue elements which convey 
colour effects to the eye are keratin, lipro- 
chromes, and melanin. Keratin in itself is 
colourless or slightly yellowish ; but in ich- 
thyosis it acquires a blackish colour which is 
highly characteristic of the disease. The lipro- 
chromes are the pigments associated with the 
cutaneous fat. Very little is knojvn as to their 
nature. In the disease known as seborrhoca 
nigricans th^- pigment may be black ; more 
rarely it is yellow or blue (S. flavescens, S. 
cfemlea). 

Melanin is an amorphous granular pigment 
varying in tint from golden brown to black. 
Owing to its extreme insolubility,^ no exact 
chemical analysis of it has beep obtained. It 
probably consists of more than 50 per cent of 
carbon, with an uncertain quantity of hydrogen, 
oxygen, and sulphur loosely combined. It is 
free from iron^ — a fact which serves to dis- 
tinguish it from haemoglobin. Melanin may 
therefore be regarded as a carbon pigment. In 
moderate pigmentation the basal, or germinal 
layer of the epidermis alone Js coloured, the 
superficial epithelium and the underlying cutis 
being colourless.* In deep pigmentation the 
whole of the epidermis is coloured, while some 
pigment granules may be seen in the superficial 
lymphatics of the cutis, in the connective tissue 


corpifScles, and ^ven, as in some cases of Addi- 
son's disease, in the lymphatic glands. 

Tvro views are maintained as to the mode of 
origin of the pigment. Ehrmann, from his in- 
vestigations of amphibians and reptiles, concludes 
that the epithqlial colouring matter is elaborated 
in special connective tissue corpuscles (chromato- 
blasts* or melanoblasts), from material derived 
from the red blood corpuscles, and he believes 
that it is conveyed by direct protoplasmic cur- 
rents flowing through the branches of the melano- 
bjasts into the interior of the basal epithelial 
cells. Ehrmann's observation of branched pig- 
ment cells in the cutis of fishes, amphibians, 
and other animals, has been confirmed by List. 

, Riehl has observed branched pigment cells in 
the hui 'an hair. In the scalp of a human 
embryo (five months) Meyerson found the basal 
epithelial cells in the region of developing hairs 
devoid of pigment, but other pigmented cells, 
some of them branched, were observed lying in 
the epithelium. The same observer has seen 
branched pigment cells in the hair-bulbs of 
adults. While it must be admitted that Ehr- 
mlinn’s view rests on the broad physiological 
analogies which render this mode of origin at 
least possible, there are many facts relating to 
the pigmentation of the human skin which 
cannot be explained on this assumption. Jarish 
long maintained that the origin of melanin is 
located in the epithelium, and cited the facts 
that in the embryo of the frog the formation of 
pigment takes place before the development of 
red blood corpuscles, and that the papillse 
of coloured hair are usually free from pigment 
themselves. The researches of Prof. Delepine 
entirely confirm Jarish's view. According to 
this authority, melanin is a secretory product of 
the young epithelial cells, and wdien formed in 
excessive quantities passes partly into the 
lymph spaces of the cutis and partly into the 
superficial epithelial cells. In cases of obstruc- 
tion of the lymphatics of the skin “the melanin 
may accumulate in the lymphatic spaces exist- 
ing between the point of obstruction and the 
epidermis." Delepine cites cases of marked pig- 
mentation in which blocking of the lymphatics 
occurs, such as leprous tuberJies with obstruc- 
tion of lymphatics by bacilli, tuberculosis of the 
skin, syphilitic gummata, margin of ulcers, 
irritation of epidermis, cicatricial contraction of 
corium, the nipple constricted at its base by 
cicatricial contraction due to irritation of the 
galactophorous ducts, leading to accumulation 
of pigment in the •core of the papillse. In all 
these cases the pigment was chemically tested 
and found to be of *the nature of melanin. 
These and many other facts which cannot be 
here cited render it highly probable that 
melanin is a pigment precipitated from the 
protoplasm of the epithelial cells. According 
to Delepine, the pigment is the final term of a 
metabolic process in which at least one ante- 
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cedent substance is formed, , To this hypo- 
thetical substance I shall refer again on account 
of the importance attached to it by Delepine. 

Tub Correlations of Epithelial 
Pigmentation 

A description of the anomalies of pigmenta- 
tion should, by right, be preceded by an account 
of the general laws relating to the formation of 
melanin, without which the anomalies them- 
selves are unintelligible. Unfortunately our 
very limited knowledge docs not allow mo^e 
than a mere outline sketch, in which many gaps 
must of necessity occur. 

1. The colour of the skin and hair, so far as 
this depends on their own pigment, is controlled 
by heredity ; whether much pigment is found 
or little, or whether it falls to this or that area 
of the skin, is predetermined by the mutual 
influence of the sperm and germ in utero. 

2. Epithelial pigmentation is correlated with 
the emotional character of the race, family, or 
individual. It is a popular and universal belief 
that the complexion is a sign of the tempera- 
ment or emotional character of the individu<fl, 
and this belief rests on a sure scientific basis. 

3. A fair epithelium when stimulated becomes 
coloured by the increased formation of melanin. 
This is a remarkable fact, but one which need 
not surprise us when we remember that the 
fair races are descended from dark-skinned 
prehistoric races. It will help us to understand 
many pigmentary anomalies if we regard the 
coloured skin as the real normal type, and the 
fair or colourless skins as a condition most 
removed from a state of nature. In the light 
of this hypothesis, pigmentation following stimu- 
lation of the epithelium is merely a reversion 
to the ancestral or normal type. It is to be 
noted that the pigmentation has no relation to 
the nature of the stimulus, for fleas suffice in 
some, mental shock in others. Further, the 
precipitation of melanin does not alter the 
growth relationships of the cells, thus a freckle 
grows neither more nor less than the surround- 
ing pale parts. But if the stimulation be long 
continued it may lead to erratic ‘developments 
of the germinal epithelium, as when epithelionfe, 
grows out of a pigmented spot. Delepine has 
pointed out that all the stimuli capable of 
acting on gland cells with the addition of light 
are capable of inducing the formation o^ melanin. 
It is . a matter of common observation that 
pigmentation of the skin follows the stimulus 
of light (actinic rays), dark heat, chemical 
irritation such as mustard plaster, mechanical 
irritation as in scratching, the pressure of 
garters, clothes round the waist, nervous stimu- 
lation as in neKve leprosy. As an ejiample of 
toxaemic stimulation, arsenical poisoning is 
anjong the most striking. Other examples of 
toxsemic pigmentation will be referred to again. 

4. Is epithelial pigmentation correlated with 


the oxidation processes of the body Although, 
as stated above, the precipitation of melanin 
neither increases nor diminishes growth, we 
cannot avoid the inference that this precipita- 
tion implies some change of cellular character. 
By analogy with the colouring mattei;of plants,, 
we might presume some physiological, function 
to be attached to the formation of melanin. 
And accokling to Delepine this is actually the 
case. He has collected evidence which, so»far 
as it goes, is favourable to the hypothesis that 
in the process of pigment formation some pale 
substance is formed under the influence of light, 
which is antt^*edcnt not only to melanin, but 
to hmmoglobin. This pale or colourless pre- 
melanin (or mela nogen) is secreted by the 
germinal epithelial cells, passes into the lymph 
stream, and combining with iron in the liver, 
and possibly some other elements, forms the 
haemoglobin of the red corpuscles. The final 
term of the process, namely, melanin, ’he does 
not regard as essential to the formation of j)re- 
melanin, so that pale skins may still continue 
to secrete a part of the elements of hsemoglobin. 
Dr. Muir, working under the direction of 
Delepine, was able to show that the percentage 
of haemoglobin is raised in cases of arsenical 
poisoning accompanied by deep pigmentation — 
a fact which, while it does not prove Deldpine’s 
theory, is certainly not opposed to it. Con- 
sidering that the process of pigment formation, 
and therefore of pre-melanin, is so extremely 
irregular, it is difficult to conceive that the 
cutaneous epithelium if^ the primary source of 
the mother-pigment. Facts, however, may be 
cited which favour the idea that the epithelium 
is a complementary organ to the pigment- 
secreting suprarenal bodies. Thus in Addison’s 
disease, in which these bodies are generally the 
seat of tubercular disease, and may therefore 
be supposed to be incapacitated, we have the 
well-known ^leep pigmentation of the skin,* 
Again, all the chronic diseases which are 
accompanied by asthenia, lowering of blood 
pressure, and changes in oxidation, such as 
tuberculosis, syphilis, malaria, cancerous * ca- 
chexia, arsenical intoxication, senile debility, 
are accompanied by more or less increased 
formation of cutaneous melanin. It is not 
impossible 'that, in these diseases the skin is 
attempting to supplement the functions of the 
suprarenal bodies. Possibly even the pigmenta- 
tion of pregnancy may the explained by the 
same hypothesis. , 

Classification of Pigment.^ry Anomalies 
A. Melanin in Quantities sufficient to Colour 
the Shiti^ locally or generally. 

True or Melanotic Pigmentation 

1 i i n* i 1 

Racial Actinic Erao* Toxeemic. Neo- Rost- 
and and tional. plastic, iiiflam- 

sexual. irritative. matory. 

I, Under the head of sexual pigmentation I 
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include freckles, lentigo or ephelides, also the 
formation of pubic hair pigment. It is usual 
to divide freckles into sun freckles and cold 
freckles, under the assumption that the former 
are due to the action of the sun. From the 
.fact that, they rarely appear before the eighth 
year, an(l that 'they are the almost invariable 
congeners of red hair, although they may occur 
in association with dark brown and iSlack hair,^ 
that they do not disappear in winter, and that 
they are limited to sharply circumscribed spots, 
we may conclude that their formation is deter- 
mined by some “ freak of development. 

2. Actinic. Bronzing of the Exposed Parts of the 
Body. — From the brilliance of colour displayed 
by animals and plants in the tropics, we may 
gain some notion of the powerful influence 
exerted by the actinic rays on the pigment 
function. Dr. Robert Bowles has drawn atten- 
tion to the fact that snow-reflected light has 
greater * burning power than direct sunlight. 
This would appear to be due to the reflection 
of ultra-violet light frdm the snow. Bronzing 
may follow exposure to the electric arc light. 
Bowles showed that red or orange coloured 
objects liad^ the power pf absorbing the ultra- 
violet light and so preventing sunburn. Since 
then, more extended experiments have been 
carried out by Finsen and others, showing the 
powerful stimulating action of ultra-violet rays 
on epithelium. The pigw^entation provoked by 
mechanical and chemical stimulation has already 
been referred to. “ Vagabond disease,” or 
phtheiriasis, is an instance of general pigmenta- 
tion following prolonged scratching, and is 
generally associated with malnutrition. 

3. Emotional Pigmentation. — As might be 
expected, women are more subject to this form 
of pigmentation than men. 

(1) Pregnancy. — The commonest example of 
this is the darkening of the colour of the 

• nipples in women when they became pregnant. 
Marlio records a case in which the greater part 
of the hodjj of a woman became pigmented 
during her first pregnancy. The liver-coloured 
patches knowm as chloasma are frequently met 
with on the temples and elsewhere in women 
who have been pregnant. 

(2) Hysteria. — The general tendency to 
pigmentation, especially marked under the eye, 
is pronounced in hysterical women. 

(3) Chlorosis. — Pigmentary anomalies of the 
blood are largely responsible for the colour of 
the akin in tl^ese cases, but chloasma is com- 
monly observed in these patients. 

(4) FHght or ^Terror. — M. Rostaii, quoted by 
Laycock, records the case of a woman who was 
condemned to death by a Paxisian mob during 
the first French Revolution. She escaped death, 
but a few days 4fter her skin became as black 
as that of a moderately black negro. 

(5) Exophthalmic Goitre^ Chorea.^ and Epi- 
lepsy* — In these diseases, which* are associated 


with ‘changes in^ the emotional character of tbe 
individual, pigmentary anomalies have been 
observed. Ferc^ records more or less universal 
pigmentation coinciding with the attacks of 
apathy and mental confusion. The pigment 
disappeared iq about one month after the man 
had recovered from the attack. 

4. foxoBmic Pigmentation. — Under this head 
I include the pigmentation which accompanies 
syphilis, tuberculosis, leprosy, diabetes, alco- 
holism, arsenical poisoning, Addison’s disease, 
cj>ncerous cachexia, and especially cancer of the 
abdominal organs. The histological character 
of the pigmented skin has been described by 
Brooke and Leslie Roberts. 

• 5. Eeoplastic, or Pigmentation with Erratic 
Develop I ents of the Germinal Layer . — (1) Naevi. 
— Under this head I include all those embryonic 
anomalies which take the form of sharply 
circumscribed hard or soft wart-like tumours, 
and in which excess of melanin is a striking 
feature. It has been shown that the melanin 
is not confined to the epidermis, but may be 
found extensively in the cutis even to the 
deepest parts. 

(2) Xerodemnia Pigmentosum (Syn. Kaposi^ s 
disease^ Atrophoderma pigmentosum (Crocker)). 

— This disease, which usually, but not always, 
begins in the earliest period of childhood, affects 
only the parts exposed to sunlight, namely, the 
face, neck, breast, forearms, and the backs of 
the hands. These parts become the seat of 
numerous freckle-like pigment spots. Even in 
a very early stage spots of capillary congestion 
with slight scaling can be seen. As the disease 
slowly advances, signs of degeneration starting 
in the epithelium and papillary body become 
\ more and more apparent. The skin becomes 
thinned and shrivelled, the lower eyelid may be 
drawn down, the orifices of the ears and mouth 
contracted. Red specks, consisting of dilated 
capillaries, are scattered all over the affected 
area, intermixed with dark freckles and pearly 
white spots. About the sixth or seventh year 
warty formations begin to appear in the pig- 
mented epitheliiim, and slowly these are con- 
verted into I’ungating,. carcinomatous tumours. 
The prognosis is absolutely iihfavourable. The 
extraordinary sensitiveness to actinic rays is 
not necessarily congenital, although usually so. 
I have seen the disease in a woman aged sixty- 
four in tKaposi’s clinic in whom the affection 
began about sixty years of age. 

(3) Acanthosis Nigricans. — Cases of this 
disease have been* described by Unna, Janovsky, 
Pollitzer, 0. Boeck, Collan, and others. The 
pigmentation affects.^ several parts of the 
cutaneous surface, but more especially parts 
which are naturally inclined to pigmentation, 
e.g. the axill«e, neck, groins, genito-anal region, 
and abdomen. The deposit of melanin in the 
epithelium is followed by an enormous over- 
growth of the prickle layer, imparting to the 
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pigmented areas a papillary, *vart-like Aspect. 
In Boeck’s case the disease occurred in a woman, 
aged fifty-two, who had been operated on for 
non-relapsing cancer of the breast three years 
before. Death followed two years after the 
onset of the symptoms. Cases , resembling in 
some respects A. nigricans have been desoribed 
by Radcliffe Crocker and Leslie Roberts, • 

(4) Melanotic Mnltiple Sarcomata. — This 
neoplastic disease, originally supposed to be 
sarcomatous in nature, is called by Unna nfevo- 
carcinoma, who maintains that the new gro\y;h 
arises in pigmented moles from the epithelium, 
and not from the mesoblastic tissues. This 
view is confirmed by the investigations of Gil- 
christ of Baltimore and Johnstone of New Yoilc., 

(5) Post-injiam7natory Pigmentation. — True 
hypertrophy of pigment may follow inflamma- 
tory diseases affecting the epithelium. The 
most striking of these is lichen planus, in which 
the pigmentation may be intense. It is to be 
noted that the pigment formation corresponds 
with the period of recovery and restoration of 
the epithelium. Pigmentation may follow 
erythema miiltiforme and urticaria. Wlien 
pigmentation follows the cure of psoriasis it is 
probably due* to the action of arsenic. The 
discolorations which follow eczema are usually 
of hfemic origin. 

B. Disappearance of the Melanin with Ai'rest of 
Pigment Function. — (1 ) Congenital. — Albinism 
may be partial or complete. This abnormality is 
most frequently met with in the coloured races, 
^fhe arrangement of the achromic patches is 
usually irregular. It may be unilateral, as in 
Hutchinson’s case (Archives of Surgery, vol. i., 
1889). Occasionally they are symmetrical. It 
is stated that complete albinoes are defective^ 
in powers of resistance. Darwdn states that 
albino cats with pink eyes are usually deaf. 

(2) Leucodermia (Syn. Vitiligo, Melasmic 
leucopathia, White disease). — When pigment 
matter has ceased to be precipitated, what 
already exists may be completely withdrawn. 
The laws relating to the disappearance of 
melanin are' unknown. The final term of the 
process, whatever that, may be, is atrophy, just 
as new and eAatic growth 4s the final tefm 
of the melanin-forming process. Usually the 
process does not extend so far, and we have 
simple disappearance of pigment without any 
obvious structural change, and ^whem once this 
pigmentless character is attained it seldom if 
ever reverts to the normal-coloured condition. 
The withdrawal of pigment from a circumscribed 
area is accompanied by increased formation in 
the immediate neighbourhood. Hence the fit- 
ness of the name employed by Laycock, namely, 
“ melasmic leueopathia.” The clinical result is 
a white patch surrounded by a pigmented 
margin. Numerous patches form on any part 
of the body. They spread slowly, and may 
remain stationary for years. Eventually the 


whole surface may be involved, and such cases 
are sometimes desc^;ibed as ‘‘cures.” If the 
leucodermic patch is hairy, the pigment is 
withdrawn from the hairs, which thus become 
colourless. Leucodermia may occur in appar- 
ently healthy and normal skins. It is^commonei: 
in the tropics and among th^ colouj’ed races. 
Laycock describes its concurrence with enlarge- 
ment of the lymphatic glands, and in one case 
with general leucocytosis. The withdrawej of 
pigment always accompanies alopecia ireata. 

Pigmentary Anomalies of Hair 
Laycock rightly regarded hair as an excretory 
organ for carbon pigment. In light-coloured 
hair the colouring matter is confined to the 
medullary cells, but in the dark brown and 
black varieties the pigment granules are to be 
found throughout the whole of the cortical sub- 
stance, lying between the fibrous plates. The 
pigment is melanin, and, so far as \Ve know, 
identical with that of the epithelium. Grey- 
ness or whiteness of th*e hair is natural in old 
age, but it may occur quite early in life as an 
hereditary peculiarity, or as a result of disease 
or long-continued bqdily exhaustion. Many 
cases are recorded of the hair becoming suddenly 
grey, or even white, under the influence of 
terror or grief. The curious anomaly of grey 
hair becoming once more pigmented has been 
observed on rare occasions. Dr. Meachen re- 
cords a case of a child in which the withdrawal 
of pigment occurred in rings at regular intervals, 
thus imparting a ringed appearance to the 
hair. The names ringed hair and leucotrichia 
annularis have been given to this condition. 
Changes in the colour of the hair have been 
observed to take place under the influence of 
pilocarpine. Borax may effect the colouring 
matter of hair in so far as it affects the growth 
of the hair papilla?. Cases recorded of changes 
of hair colaiir in workmen in copper-smelting 
works and cobalt mines are probably examples 
of spurious pigmentation. , 

Treatment of Ahiiormalities of Pigmentation. 
— As the pigment is situated in the deeper 
layers of the epidermis and rarely disappears 
spontaneously, the only remedy lies in complete 
destruction of the pigmented epidermis. In 
extensive distribution of pigment it would be 
inadvisable to attempt this ; when limited to a 
few freckles, the method suggested by F, Hebra 
may be tried. Care miust be exercised in the 
choice of a caustic, for, as Hgbra says in his 
treatise, there are some caustics after the action 
of which the epidermis suiSsequently formed 
contains more pigment than that preceding it, 
and others, on 4bhe contrary, after the applica- 
tion of w^hich the newly produced epidermis 
contains less pigment than tHat which was de- 
stroyed. To the first belong spurge-olive, croton 
oil, cantharides, mustard-seed, and sulphuric 
acid ; to the latter, acetic, hydrochloric, and 
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nitric acids, borax, the caustic alkalies and their 
carbonates, and above all, corrosive sublimate. 
The aqueous solution of the sublimate, 5 gtains 
to the ounce, should be applied closely and 
evenly to the pigmented area and left In situ^ 
being re-w^ttod from time to time, for three or 
four houi;s. When the compress is removed, 
some soothing paste or powder should b^e applied 
daily until the destroyed epidermis is removed ^ 
andtreplaced by newly formed epithelium. It 
must be remembered that this treatment is only 
suitable for very limited patches ; in cases of 
incurable chloasma it is advisable to inform the 
patients of the incurableness of their condition. 
This advice also applies to leucoderma, for which 
we have no remedy. 

Spurious Pigmentations op the Skin 

There are many cases in which parts of the 
skin are discoloured by pigments other than 
melanin, 'and these may be conveniently grouped 
together under the head of spurious pigmenta- 
tions. * 

1. Parasitic diseases which produce discolora- 
tion of the surface — 

(1) Fityr lasts versicolor' is a mycotic disease 
characterised by the formation of fawn-coloured 
or brownish scaly patches of irregular shape and 
size, chiefly met with on the chest, abdomen, 
and back, and occasionally on the limbs, and 
very rarely on the face and scalp. It gives rise 
to very little irritation, and is not accompanied 
by inflammatory symptoms. The fungus which 
produces this disease is* Microsj^oroti furfur^ a 
mpuld of very low and imperfect type, which 
secretes a brown pigment. It produces my- 
celium and spores, which form little masses 
lying between the mycelial threads. Its my- 
celium vegetates in the horny layers, which it 
breaks ofl* into fragments or scales, thus pro- 
ducing the condition known as pityriasis. The 
only disease likely to be confused with it is 
leucoderma, and as this diagnosis might lead 
to trouble, it, is important for the practitioner 
to be familiar with the points of distinction. 
In ksucoderma the cuticle is smooth and co- 
herent, while in pityriasis it is seal}’' or readily 
crumbles under the finger-nail. The pigment 
ends abruptly in the parasitic diseas^, while in 
leucoderma it gradually fades , into the sur- 
rounding skin. If any doubt exists, the micro- 
scope will settle it. Treatment consists in the 
vigorous use of soap and water, with the appli- 
cation of a lotjon of hyposulphite of soda or 
perchloride of mercury. 

(2) Erytfirastn^F m a mycotic, superficial, in- 
flammatory disease met with in the axilla, the 
inguinal, and genito-crural regions, and is char- 
acterised by the formation of rounded, scaly 
patches of a reddish brown tint. It is provoked 
by a mycelial fungus allied to the trichophyta, 
and called by Barensprung Microsporon minu- 
tissimum. 


(3) "Finta, on “ spotted sickness.” See vol. 
viii. p. 103. 

(4) Otomycosis aspergillina. See vol. ii. p. 
475. 

2. Chromidrosis and Sehorrhoea Nigricans .- — 
Under certain conditions not yet understood the 
sweat and sebaceous secretions may be coloured. 
The pigments are unknown, but they are con- 
tained in the cutaneous secretion, and not in the 
tissues. The tints vary from red to blue or 
violet, blue being the commonest variety. The 
fayourite locality is the face, especially the eye- 
lids, but it may occur on any part of the body. 
The pigment in the sebaceous secretion may be 
black, yellow, or blue. Laycock has collected 
,sdveral cases of seborrhma nigricans. It seems 
certain that these pigmentary anomalies are 
associated with emotional or other neurotic dis- 
turbances. They may coincide with hyperais- 
thesia of the skin in the pigmented area. The 
pigmentary conditions of the sweat which result 
from the growth of chroinogenic bacteria, or 
those due to the presence of coloured salts of 
iron or copper, are to be regarded as purely 
accidental pigmentations. ^ 

3. Mineral Figment ation. — (1) Argyria is the 
name given to the slaty blue discoloration of 
the skin produced by the prolonged administra- 
tion of silver nitrate. It was more commonly 
met with in the days when silver nitrate was 
administered for epilepsy. It may follow the 
local application of the drug to the throat. 
Radcliffe Crocker records a case in which the 
blue discoloration did not appear till many 
years after the topical application had ceased. 
The colour is supposed to be due to the reduc- 
tion of the silver salt in the epithelium. 

* (2) Tattooing . — In this barbaric operation 

gunpowder and red lead and other pigments are 
conveyed into the cutis by means of sharp- 
pointed instruments. We need not further 
consider it. 

Skin Grafting and Allied Procedures 
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The generic term skin grafting is applied to a 
series of surgical procedures, which, while they 
are all directed towards the same object, va:^ 
widely in their range of applicability and in 
their technical details. 

The object in all cases is to bring about the 
rapid and sound healing of a raw or a granulat- 
ing surface, in such a way aS to produce a strong 
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aftd pliable cicatrisT, which will subsequently 
undergo a minimum amount of contraction. 
Natural Epidermisation of a Raw Surface. 

The rapidity with which a raw surface is 

covered with epithelium by natural means 
depends on various factors, one of the most 
important of which is the depth’ to which the 
skin has been destroyed. As regeneration of 
the skin takes place from its middle and deep 
layers, when the destructive process has spared 
any portion of the rete Malpighi — as, for ex- 
ample, in a burn of the third degree — the 
surviving cells form islets of epithelium scattered 
over the surface of the sore, which by their 
increase in size materially help the marginal 
epithelium to form a protecting covering. Ar^ ^ 
of the lining cells of sebaceous glands, sweat 
glands, or hair follicles which have not been 
destroyed act in a similar manner. There is 
little doubt also that free epidermic cells from 
the surrounding skin, accidentally transferred 
to the raw surface — for example, in the serum of 
blisters, or in other ways — are also capable of 
starting healing centres on the surface of the 
sore. ' 

Another ithportant factor in determining the 
rapidity of healing is the capacity of the sur- 
rounding tissues to contract. Where the skin 
is firmly bound down to an underlying fascia 
or bone, or where the tissues are mdematous or 
indurated, healing is materially impeded by 
interference with contraction which is so neces- 
sary to repair by the process of granulation. 

That a debilitated condition of the patient, 
or the presence of sepsis in the wound, retards 
healing goes without saying. 

Sources op Grafts. — Skin grafts may be 
taken from the patient himself {autoplastic 
grafts) ; or from another person {heteroplastic ) ; 
or they may be derived from one of the lower 
species {zoo-plastic). There is little doubt that 
the most satisfactory source is the patient 
himself. There is evidence that disease has 
been transmitted from one person to another 
through the medium of skin grafts ; and a 
reasonable, although partly sentimental, ob- 
jection may be raised to the use olP grafts taken 
from the cadaver or from a recently amputated 
limb. 

Grafts taken from the lower species have 
been extensively employed, a great variety of 
epithelial structures having been experimented 
with.. Thus the lining membrade of the hen's 
egg, the skin of the frog, the inner surface of 
a pullet’s wing, the skin of pups, kittens, pigs, 
rabbits, and guinea-pigs have all been used, but 
with few exceptions the ijesults have been less 
satisfactory than those obtained by grafts taken 
from the humaii, subject. It is generally recog- 
nised by those who have had experience of this 
method that the skin of youmg animals yields 
the best results, probably because of its great 
potential power of growth. 


Terminology. — Inasmuch as the material 
used in the different skin-grafting processes, 
as well as the method of using it, varies con- 
siderably, it seems desirable to employ terms 
which are descriptive of the various procedures 
practised. Some surgeons have suggested the. 
term skin transportation as applicable to such 
measures as involve the transference of the 
whole thfckness of the skin from one part to 
another, reserving the term skin grafting 
cases where something less than tlie whole 
thickness of the skin is used. Such a dis- 
tinction cannot be maintained, because in the 
latter case it is merely epithelium which is 
employed, and in both the grafting process is 
effected by transportation. 

A more accurate and practically useful no- 
menclature would be : (a) Epithelium sowing 

(methods of S(^e, Lister) ; {b) Epithelium graft- 
ing (methods of Heverdin, Thiersch, Ollier, 
Lusk); (c) Skin grafting (methods of ’Krause, 
Wolff; and the method of grafting from the 
lower animals). * 

Cases Suitable. — Skin grafting is applicable 
to the treatment of all varieties of external 
ulcers, especially such as result from burns or 
scalds. After crushes’ machinery accidents, or 
septic processes, involving wide destruction of 
the skin also, healing is greatly expedited by 
the use of skin grafts. The raw surfaces left 
after excising patche^i of lupus, epithelioma, or 
other forms of tumour ^implicating the skin 
may be at once covered by skin grafts. 
Similar measures are frequently employed in 
rectifying deformities, whether due to congenital 
defects, such as extroversion of the bladder, or 
to the results of injury or disease, as in ectropion, 
destruction of the nose or cheek, and mastoid 
fistulse. 

Suitable Surface. — Opinions vary as to the 
most suitable surface on which to place skin 
grafts. Sonje surgeons prefer a fresh raw 
surface made by the knife ; others are content 
with a healthy layer of granulation^tissue ; while 
others employ the surface left after scraping 
away the superficial layer of granulations. * 

All are agreed, however, that the factors of 
primary importance are, that the surface shall 
be free of active septic organisms, that it shall 
have a good yascular supply, and that the 
tissues surrounding it shall be free of inflamma- 
tion, mdema, or induration. In the case of a 
granulating surface, th<j marginal epithelium 
should show evidence of proliferation, in the 
form of a dry, reddish blue zone round the edge 
of the sore. * 

As the grafts maintain their vitality and 
power of reproduction by becoming vascularised 
from below, the surface which most readily 
facilitates the growth of your% capillaries into 
them is theoretically the best. From its 
structure, direction of growth, and functional 
activity, a hSalthy granulating surface would 
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furnish the most suitable soil for the skin grafts 
were it not that it is seldom as free from septic 
organisms as is desirable. Another objection 
to grafting on a granulating surface lies in the 
fact that cicatricial contraction is a necessary 
sequel to ^ this form of tissue repair, whereas 
comparatively Kttle shrinkage follows when 
grafts are implanted directly on to a fresh raw 
surface. ^ 

Xhe ultimate mobility of the new covering ‘ 
also depends to a large extent on the nature 
of the surface on which the grafts are placed. 
The more elastic tissue there is developed in 
the new skin the greater is its mobility; and 
as no elastic tissue forms in granulation tissue, 
it does not constitute a suitable soil from this 
point of view. Elastic tissue in a scar is entirely 
derived from the underlying and surrounding 
healthy tissues, but it is to be borne in mind 
that is naturally more abundant in some situa- 
tions thiln in others. The mobility of the new 
skin also depends on the plasticity of the 
surrounding tissues and the original extent of 
the gap covered in. 

As a matter of practice, it is found that, 
given an aseptic and fairly vascular surface in 
a patient o’f moderate vitality, it is of com- 
paratively little importance, so far as the 
survival of the grafts is concerned, which kind 
of surface is selected. The best ultimate results, 
however, are obtained by grafting on a fresh 
raw surface. Each •case must therefore be 
decided on its own merits, having consideration 
to the patient’s power ,of standing such pro- 
cedures as the excision or scraping of the ulcer, 
with the attendant loss of blood, and the nature 
of the cicatrix it is desirable to obtain. 

Preparation of the Surface. — (a) A fresh 
raiv surface, such as results after the excision of 
a tumour of the skin, or the paring of tissues 
in plastic operations for the rectification of 
deformities, requires no further^ preparation 
than is necessary to ensure its asepticity and 
to arrest hsejiorrhage. The former indication 
is met by the use of a moderately strong anti- 
sep^c wash, — such as 1 in 60 carbolic, 1 in 
2000 corrosive sublimate, or I in 200 lysol, — 
followed by free douching with normal salt 
solution ; and the latter by torsion or forci- 
pressure of the visible vessels, and firm pressure 
with a pad of sterilised gauze for capillary 
oozing. Ligatures should, if possible, be avoided 
as, being foreign bodies, they interfere with 
accurate apposition between the graft and the 
surface to whicfi it is applied, if) In the case 
of chronic ulcers^’^snch. as occur on the legs in 
association with varicose veins and other con- 
ditions, it has been found advantageous to 
excise the ulcer entirely, including its indurated 
edges and a zone about half an inch wide all 
round. The base of the ulcer is dissected up, 
so as to expose healthy vascular tissue beneath 
it, and the dense layer of fibrous’ tissue which 


in cases of old standing underlies the granula- 
tions is removed. To prevent the granulations 
infecting the raw surface during removal, the 
writer has been in the habit of painting the 
surface of the ulcer with pure carbolic acid for 
a day or two before the operation. This pro- 
cedure is but’ slightly painful, and has been 
found ^ efficacious in eliminating sepsis. To 
arrest oozing after excision of the ulcer, a pad 
of sterilised gauze saturated with peroxide of 
hydrogen (10 volumes strength) is applied 
all over the raw surface. This application has 
tlie further advantage that it is a powerful and 
penetrating, although non -destructive, anti- 
septic. After the bleeding has ceased, the excess 
oC peroxide solution is washed away by a copious 
yet gentle stream of tepid saline fluid. 

(c) In ulcers resulting from hurns^ especially 
when extensive and of comparatively recent 
date, it is not necessary to excise the whole 
ulcer. After thorough purification of the 
granulating surface and the surrounding tissues, 
the superficial layer of granulations is scraped 
away with a sharp spoon, the young fibrous 
tissue underneath being conserved, as it is still 
sufficiently vascular to afford the necessary 
supply to the grafts placed over it. Any young 
epithelium which may have formed round the 
margin of the ulcer should also be removed, as 
it is very liable to break down after the grafts 
have united and leave a raw ring around the 
newly formed cicatrix. Oozing is stopped by 
the use of peroxide of hydrogen or by firm 
pressure with a pad of sterilised gauze, a layer 
oiled-silk protective being interposed to prevent 
the gauze sticking into the surface and starting 
bleeding again when it is removed. 

While it is most important to render the 
surface on which grafts are to be placed 
thoroughly aseptic, it is undesirable just before 
the operation to employ strong chemicals for 
this purpose, as these induce a copious oozing 
of serum which tends to prevent accurate 
apposition of the grafts. Whatever antiseptics 
are used, the surface should be freely douched 
with normal salt solution before the grafts are 
applied. * ^ 

•^Preparation of Surface u^dch yields the 
Grafts . — The surface from which the grafts are 
to be taken should be prepared in the same way 
as for any other aseptic surgical operation, by 
thorough ^vashing with soap and water, soaking 
for twelve houAi with a 1 in 40 carbolic com- 
press, and finally washing, just before the 
operation, with lygol, corrosive, or other anti- 
septic. 

I Methods bp Grafting 

Epithelium sowing — the simplest of all these 
procedures — has been variously ascribed to 
M. See and Lord Lister. It consists in scrap- 
ing with a knife-edge the superficial epithelial 
cells from some part previously purified — 
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sutjh as the arm, ha'nd, or sole of the foot — 
and scattering them indiscriminately over the 
surface of the ulcer. A certain number of the 
cells take root and grow, and so help the healing 
process. They also act in some mysterious way 
— as all forms of skin drafts do — in stimulating 
the growth of the epithelium at Ihe margin of 
the sore. The cicatrix thus formed, hoyever, 
is found to be weak, and very liable to break 
down again. In view of the much more satis- 
factory results obtained by processes no more 
difficult to carry out, this method is but seldom 
employed and is not to be recommend^. * 
Eptthelium Grafting. — Eeverdin, in 1869, 
firsts suggested and practised the planting of 
minute fragments of vital epithelium with 
view to hastening the healing of granulating 
surfaces. The results were so satisfactory that 
the method soon became an established procedure 
in plastic surgery. A portion of the patient’s 
skin, previously purified, is raised with the 
point of a needle, and a small piece about the 
size of a split pea removed with a razor or with 
scissors curved on the flat. The graft consists 
only of the epidermis and superficial layer Af 
the rete mii(?osum, and should be cut without 
drawing blood.. The skin of the prepuce re- 
moved by circumcision from a healthy child 
furnishes most useful material for this method 
of grafting. The portion of skin is cut into 
small fragments, each about the size of a pin’s 
head, and these are planted over the surface of 
the ulcgr. As each of these fragments has only 
a potential growth of about half an inch in 
diameter, it is advisable to place them so that 
the edges of the epithelial islets which form will 
touch one another, and to plant them near the 
edge of the ulcer in order that the grafted 
epithelium may blend with that of the margin, 
and so consolidate the cicatrix. If the grafts 
are widely scattered all over the granulating 
surface, so that the circular islets which result 
from their growth are unsupported by one 
another and by the marginal epithelium, they 
are very liable to disappear again, being de- 
stroyed by the granulations which grow up 
between them. When sufficient fhaterial is not 
available to planl> out the whole raw surface, 4t 
is better to confine operations to one portion of 
the ulcer at a time. 

The dressing applied consists of imbricated 
pieces of oiled -silk protective or stiver foil, 
coverpd over with a pad of moisi? aseptic gauze 
and absorbent wadding, retained in position by 
a firm bandage. A splint pr other retentive 
apparatus is useful in preventing movement of 
the part and disturbance pf the grafts. 

The dressing is changed in four or five days. 
It is often foun^ that many of the grafts have 
disappeared, but this does not necessarily mean 
failure, as they reappear a few days later as 
thin, bluish, glazed areas, which rapidly increase 
in size and thickness. 


The healing of the ulcer is markedly accel- 
erated by this procedure, but it must be admitted 
that the resulting cicatrix is somewhat weak 
and liable to break down, and that there is 
considerable tendency for it subsequently to 
contract. 

Lush, of New York, has employed the epi- 
dermis raised by blistering for purposes of 
grafting. Lifter purifying an area of the patient’s 
bwn body, slightly larger than the size of ]:he 
ulcer to be covered, blistering fluid is painted 
over it. When the blister rises, the fluid is let 
out, and the raised cuticle carefully cut off 
with scissors and transferred to the granulating 
surface. 

Similar material may often be obtained from 
cases of accidental burns or scalds, or by paring 
with a razor the surface of callosities on the 
sole of the foot, after thorough purification with 
carbolic lotion. 

Lusk has found that such material *may be 
sterilised between glass plates in an ordinary 
surgical steriliser, and that after being dried it 
will keep for an indefinite period, and on being 
applied to an ulcer acts as efficiently as a recent 
graft. 

Over the grafts he applies a dressing of steril- 
ised gauze, saturated with balsam of Peru (one 
drachm to the ounce), and sterilised absorbent 
wool. This dressing is not changed for ten or 
fifteen days. , 

I'hiersch's Method. — Th^ general concensus of 
opinion seems to be that the most generally 
satisfactory results are obtained by employing 
grafts cut in long strips, and containing half 
the thickness of the skin — the method associated 
with the name of Thiersch of Leipsig. 

Although Ollier of Lyons had previously 
suggested the principle involved in this pro- 
cedure, the credit of bringing forward the prac- 
tice and demonstrating its value undoubtedly 
belongs to Thjersch. 

The most convenient source of Thiersch grafts 
is the inner aspect of the patient’s own thigh 
or upper arm, or, when these are not available, 
the front of the forearm, the skin in these 
situations being soft, pliable, and comparatively 
hairless. When more hairy parts are selected, 
they should be shaved before the grafts are 
cut. The area which is to furnish the grafts 
should be purified beforehand in the same way 
as any other part on which an aseptic operation 
is to be performed. Hi/schberg believes that 
the grafts are more likely to grow if the skin 
from which they are taken is rendered hyper- 
semic before cutting them. » Fischer, on the 
other hand, has obtained his best results after 
producing an artyicial ischsemia. 

The surface to be grafted is prepared in one 
or other of the ways already described, and the 
bleeding completely arrested before the gi'afts 
are placed in position. 

For mtting*the grafts^ a sharp, hollow-ground 
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razor is employed, the blade being moisteiied 
by hot saline solution. To cut long, even, and 
uniformly thick grafts, considerable art ‘is re- 
quired, which can only be acquired by practice. 
The essentials to success are (1) that the razor 
shall be sljiarp and moist ; (2) that the skin be 
kept perfectly flat and perfectly steady, which 
is ensured by an assistant stretching at one end 
of the area operated upon, while tlA3 surgeon 
wiyi his left hand stretches and steadies the* 
other end ; and (3) that the razor be used with 
a rapid, short, sawing movement. By attending 
to these points, strips of epithelium six or eight 
inches long by one and a half to two inches 
wide can readily be cut. The grafts should be 
immediately transferred to the surface on which 
they are to be planted. Tt is not usually 
necessary to irrigate while cutting the grafts, 
nor to transfer them to hot boracic lotion before 
placing them in position, as has been recom- 
mended* by some. 

The grafts are placed on the sore, deep 
surface downwards, edge to edge, or, better 
still, slightly overlapping one another at their 
margins, so that they form a complete carpet 
to the sore. After they have been spread out, 
firm pressure is made over the grafts with a 
pad of sterilised gauze wrung out of normal 
salt solution, to express any blood or air-bubbles 
which may have collected under them. To 
prevent the grafts adhering to the gauze, a 
sheet of perforated bil-silk protective should 
be interposed. 

Dressing , — When th^ grafts are apj^liod to 
a fresh, raw surface, and when there is no 
reason to anticipate any discharge, a dry, 
aseptic gauze dressing may be applied. When 
the grafts are applied to a granulating surface, 
on the other hand, and when there may be 
doubt as to its perfect asepticity, a protective 
dressing should be employed. 

, This dressing consists of imbricated pieces of 
protective covered by antiseptic or sterilised 
gauze, and thick layer of absorbent wool 
secured by a firm bandage. A retentive splint 
or other apparatus is of great advantage in 
preventing movement. 

The raw suy'face left by the removal of the 
grafts is bathed with a mild antiseptic and 
covered with a dry gauze dressing. The writer 
has found a simple picric acid dressing, such 
as is used for burns, answer admirably. It 
need not be disturbed for ten days or a fort- 
night, by which time everything has healed. 

Subsequent Dressing , — When a dry dressing 
has been employed, it may be left in position 
for from seven to ten days. When protective 
has been used, the grafted ^ area should be 
dressed on the fourth, fifth, or sixth day, the 
utmost gentleneLs and care being exercised to 
avoid displacement of the grafts. Grafts which 
have taken present a smooth, dry, pink surface, 
ija contrast to the soft soddefi, dirty grey 


ALLIED PROCEDURES 


appearance of such as have failed. At the 
next dressing, say three or four days later, 
it may be found that the epidermis of ‘the 
grafts peels off as a fine, grey pellicle, without, 
however, affecting the vitality of the graft, 
which by th^ time is firmly adherent. A 
simple ointment dressing — such as wdak boracic 
ointiqent (a quarter of the pharmacopeal 
strength) — is applied until consolidation of the 
new covering takes place. 

In the case of leg ulcers treated in this way, 
a prolonged period of rest in the recumbent 
position is necessary to allovv of the consolida- 
tion of the cicatrix. There is considerable risk 
of the grafts breaking down if the limb is 
j. allowed to hang for any length of time within 
three m nths of the operation, and in cases of 
old-standing ulcer, even a longer period of 
j recumbency should be recommended. Great 
difficulty is often experienced in persuading 
patients of the importance of this part of the 
treatment. On other parts of the body confine- 
ment to bed need not be protracted beyond six 
or eight weeks, but great care must be taken 
16 avoid active use of a limb for some weeks 
longer. 

Skin Grafting. — The transplanting of por- 
tions of the whole thickness of the skin was 
first systematically practised by WolfF of 
Glasgow, who employed it to repair defects of 
the eyelids. He carefully avoided removing 
any portion of the subcutaneous fat with the 
grafts. 

Krause of xA^ltona has recently (1896) revived 
interest in this method. He too avoids the 
subcutaneous fat. The grafts are placed upon 
a recent fresh surface, and if granulations have 
already formed, they must be scraped away and 
the surrounding surface pared with a knife 
until fairly healthy tissue is reached. These 
grafts have taken equally well when planted on 
muscle, fascia, connective tissue, periosteum, 
or even on denuded bone. 

The source of the grafts is prepared as for 
an aseptic operation, and to enable the wound 
made by their removal to be closed ; oval or 
spindle-shaped grafts sliould be cut. 

V When it is desired to cover Over a raw surface 
with a single graft, it must be borne in mind 
in planning the operation that the skin shrinks 
after separation to about two-thirds of its 
original s?ize. It is seldom necessary to stitch 
the grafts in place, except upon the face. . 

The first dressing should be performed on 
the third or fourth day, as vesicles are apt to 
form on the transplanted skin. It is necessary 
to take great care not to disturb the feeble 
attachments which the grafts have formed with 
the wound. The after-treatment is the same 
as in Thiersch grafting. 

The epidermis peels off in a week or ten days, 
and occasionally small superficial areas of 
necrosis form. Complete healing takes from 
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three to six weeks. The new §kin eventually 
becomes movable by the development of 
subcutaneous fat, but it is long ere sensibility 
is established. 

Qrafts taken from the Louver Animals . — As 
has already been said, many attempts have been 
made to iftilise the skin of the lower aniipals 
to cover in defects on the surface of the hjiman 
body. The most satisfactory results have been 
obtained by using the skin of young, warm- 
blooded animals, such as pups, kittens, rats, 
and guinea-pigs. ^ 

The ulcer is prepared in the same way as for 
grafting by Krause’s method, and the whole 
thickness of the skin is employed, that from 
the anterior abdominal wall being the mos.f 
suitable. After killing the animal the skin is 
shaved, and dissected up without the subcu- 
taneous fat. In other respects the procedure 
is the same as in transplanting the whole 
thickness of the human skin. 

Histologieal Changes. — The anatomical and 
histological changes associated with the growth 
and consolidation of grafted skin have been 
most thoroughly studied in relation to TliierscA 
grafts. Whdn such grafts have been placed 
on a raw surface without the intervention of 
granulation tissue, in the course of a few weeks 
the new skin is found to be slightly reddened 
in comparison with the normal skin, as a result 
of the formation of new blood-vessels in the 
substance of the graft. The original blood- 
vessels jof the grafted tissue are found to 
degenerate, and to be replaced })y new vessels 
growing up from below. These finally vascu- 
larise the pa^jillm and so complete the blood- 
supply of tlie skin, a process which occupies 
several months. 

The superficial epidermis of the graft is shed 
as a fine pellicle within a few days of trans- 
plantation, but is soon replaced by a covering 
of laminated scales, which are shed more 
rapidly than in normal skin, on account of the 
increased nutritive activity of the grafts. The 
more vascular the transported tissue is the 
thicker is the epithelial covei'ing, and the less 
tendency is there to excessive desquamation. 
As the graft beetles vascularised it gradually 
reaches the level of the surrounding skin, and 
as it contains no fibrous cicatricial tissue it soon 
becomes freely movable on its bed, and shows 
little or no tendency to cicatricial contraction. 
Normal tactile and thermal sensibility gradually 
returns in the course of a few months, progress- 
ing from the periphery of the graft towards 
its centre. As a rule, the hair-follicles and 
secreting glands of the skin are not reproduced 
in the grafts. 

TransplantatU^ of Mucmis Membrane . — 
Successful attempts have been made to cover 
over defects in various mucous surfaces, such 
as the conjunctiva, the cheek, and the urethra, 
with grafts of mucous membrane taken from 
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man or from the lower animals. The technique 
is similar to that emplpyed in skin grafting. 

Skoda’s Sigrn, or Skodaic Res- 
onance. See Pleura, Diseases of {Acute 
Pleurisy^ Effusion^ Percussion). 

Skull. aSV Achondroplasia*; Acromegaly; 
Bone, Dii^ases of; Brain, Physiology of; 
Brain, Hypertrophy ; Brain, Surgery of ; 
Children, Clinical Examination of {The Head) ; 
Ear, Middle, Chronic Suppuration (6’ mes anc? 
JSfecrosis) ; Ear, Middle, ( hronic Suppuration 
{Disease of Mastoid Process) ; Facial Hemi- 
atrophy ; Heap ; Headache ; Hydrocephalus ; 
Hypertrophy (Unilateral Hyperostosis of Face) ; 

* Insanity, Pathology of {Pathological A^uxtomy); 
Leontiasis Ossea ; Meninges op the Cerebrum 
{Piflammatlon of the Dura Mater) ; Meninges 
OF the Cerebrum {Tumours) ; Mental Defi- 
ciency ; Mouth, Injuries and Diseases of the 
Jaw ; Nose ; Orbit, Diseases of ; Palate ; 
Physiognomy and Expression ; Post-mortem 
Methods {Head) ; Pickets ; Syphilis ; Teeth. 

Skutsch’s Pelvimeter.— A some- 
what complicated apparatus for measuring the 
conjugata vera and the transverse diameter at 
the brim of the maternal pelvis in or before 
labour ; it is somewhat difficult of application, 
but gives fairly accurate results. 

1 Slaugrhter-HoVises. See Abattoirs. 

Slaveringf. — The flowing or dribbling of 
saliva from the mouth, - as in many cases of 
insanity, during dentition, and in some abnormal 
pregnancies. 
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See also Anj2Sthesia ; Hypnotism ; Hysteria 
{Convuhion$^ Varieties., Fits of Sleep) ; Hys- 
teria IN Chiluhood ■ {Symptoms) ; Insanity, 
Pathology op {Condition of Brain Cells during 
Sleep) ; Morphinomania and Allied Drug 
Habits {Effects) ; Nose, Post-Nasal Adenoids 
{Symptoms, Sleep-walking) ; Nursery Hygiene 
{Sleep); Physiology, Nervous System {Cere- 
brum, Sleep); Physiology, Respiration {Sleepy 
Hibernation); Sleeping Sickness. 

t 

Physiology. — The physiological basis of sleep 
is a matter of uncertainty. It&s* phenomena are 
of the deepest interest, and when we consider 
the relationship of sleep to all forms of animate 
existence we wonder how it is so comparatively 

14 



no 


SLEEP, NORMAL AND MORBID 


few workers have devoted their attention to its 
«tudy. Our knowledge, of the conditions of 
sleep, both normal and morbid, and their re- 
lationship to different diseases, is still extremely 
meagre. Most writers have devoted their atten- 
tion to the interpretation of dreams and allied 
phenomjpna, anil in the immense mass of litera- 
ture now available there appears tc^ be a ten- 
dency to attach to these phenomena a pro- 
phetic and miraculous significance rather than 
a rational and physiological explanation. 

Normal Sleep, — Various alterations in the 
organic functions occur during sleep. Respira- 
tion becomes slower, and the amount of inspired 
air diminished. In man, costid respiration pre- 
dominates. The elimination of carbonic acid , 
is diminished and absorption of oxygen in- 
creased. All alcoholic drinks, tea, and the 
ethereal oils considerably diminish the elimina- 
tion of carbonic acid, and probably increase the 
absorption of oxygen (Vierordt). The ingestion 
of food has also some relation to the gaseous 
exchange in our bodies during sleep. 

Cardiac action is slower and less energetic, 
blood pressure falls, and the peripheral vessels 
dilate. The pulse may sjacken or become acceler- 
ated. The temperature usually falls. Enlarge- 
ment of the limbs occurs, the increased volume 
being due to the venous engorgement arising in 
consequence of relaxation of the cutaneous 
vessels. The sweaty gkinds of the skin act 
more freely during sleep, hence the greater 
liability to chills than when awake. The 
internal organs are usually somewhat ansemic, 
at night-time their functions are more or 
less enfeebled. The observations of Busch 
(Virchow's Archiv, 1858, Bd, xiv.) seem to 
demonstrate that in sleep during the day the* 
bodily functions continue, and the stomach, 
etc., are active. At night-time, however, their 
activity is diminished. Hence it is that noc- 
‘ turnal employments are antiphysiological, and 
the bodily economy and metabolism can only be 
adjusted wi|th great difficulty. The kidneys 
usually remain active during sleep, or if they 
arfe less active it is due to gi*eater activity of 
the skin. With sleeplessness the circulation 
becomes accelerated and the blood impoverished 
owing to the diminution of the niynber of red 
blood corpuscles. The nervous system undergoes 
certain modifications during sleep. The knee- 
jerks become less active or may disappear 
entirely during deep deep ; but when there are 
intercurrent perebral activities going on, as 
manifested in hypnagogic and dream states, 
they may beco^ne more active. Rosenbach 
{Zeitschrift f. Minische Med., 1881, Bd. Heft 2) 
observed the reflexes excited in children by 
tickling the palm of the hand, the sole of the 
foot, and occasionally other parts of the body ; 
also the cremasteric abdominal and tendon re- 
flexes and the pupil reaction. At bedtime, and 
when sleepy, reflex excitability increases — a 


stage of restlessness comparable to the convul- 
sive stage of chloroform narcosis. During the 
first period of sleep, and while it is still light, 
there is weakening of reflexes and commencing 
contraction of pupil ; in the second or deeper 
period, abdominal, cremasteric, and tendon re- 
flexes are abolished ; in deepest sleep, tickling 
the sole of the foot, the nose, or ear still causes 
reflex movement (Marie de Manaceine, Sleep : 
its Physiology, Pathology, etc., p. 25). 

It is generally supposed that the brain be- 
cpmes anamiic during sleep, and the interesting 
observatkms of TarchanoflP, Wedensky, Waller, 
Bowditch, Despine, Moreau, and others seem to 
demonstrate that during sleep, although the 
tjortex cerei)ri ceases to react consciously to 
various stimuli, nevertheless the stimuli are 
transmitted as if the sensory nerves were in full 
activity. The numerous examples of appro- 
priate reactions to certain stimuli performed 
during sleep lead us to believe that the reflex 
arc is functionally active and awake and inde- 
pendent of consciousness. From the fact that 
stimulation of the optic, olfactory, auditory, 
gustatory, and cutaneous sensory nerves is 
attended by appropriate reactions, it is also 
assumed that the cerebral centres concerned 
with the reflex mechanism may also be awake 
during sleep. Possibly in dreams the activities 
existing in the centres may give rise to excita- 
tions or images which are consciously perceived. 

The Theories of Sleep. — It is impossible here 
to consider all the various theories as to the 
causation of sleep. It has been attributed to 
the action of this or that organ, such as the 
thyroid gland (Forneris), the arachnoid plexus 
(Osborne), the basal ganglia (Purkinje) ; to 
cerebral aiisemia (vaso-motor theory) ; to ac- 
cumulation of lymph in the lymphatic spaces 
round the cerebral vessels ; to chemical changes 
in the brain-cells or neurons — such as an ex- 
haustion of their intramolecular oxygen, or an 
accumulation of the products of excessive meta- 
bolism in the form of leucomaines or poisonous 
alkaloids. The accumulation of these waste 
products of ^ metabolism produces fatigue and 
sleep, and during sleep the process of oxidation 
kids the removal of the waste products. Too 
protracted mental strain or insomnia results in 
failure to completely remove or oxidise the 
toxic products, and instead of narcosis, excite- 
ment or'^ven ^convulsions are apt to supervene. 

Tlie Depth of Sleep, — Hughlings Jackson has 
likened dreaming to insanity. He suggests 
several degrees of the normal dissolution of 
sleep: (1) Sleepiness, (2) sleep with dreaming, 
(3) sleep with actions (somnambulism), and (4) 
deep so-called dreamless slumber. He thinks 
at least (2), (3), and (4) ought to he considered 
as different depths of dissolution of the highest 
cerebral centres, with, (2) and (3) and possibly 
in (4), lower ranges of evolution remaining in 
those centres. 
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In the first stage of sleep it may be assumed 
that the physical basis of consciousness is 
affected, Le, the highest level of evolution is for 
the time being quiescent. The actual cerebral 
locality or localities affected are not yet de- 
termined. The most we can assunae is that the 
most highly evolved substratum of conscious- 
ness of the left hemisphere probably inhibits 
the right, and when the inhibition of the left 
is withdrawn the right is more free to act 
automatically. 

Just as with the problems of so-called *‘doubl(i 
consciousness,’^ until we have a more National 
conception of what constitutes the actual physi- 
cal basis of consciousness we cannot elucidate 
the true nature of sleep. 

The amoeboid theory enunciated more par- 
ticularly by Ruckhardt, and elaboratedbyLepine, 
Uolgi, Ramon y Cajal, Duval, and confirmed by 
Lugaro, transfers the activities in the physical 
basis of consciousness to the neuroglia. It is 
supposed that the pseiidopods of the neuroglia 
are possessed of the properties of extending and 
contracting. When extension or relaxation 
occurs the ps^udopods intervene between the 
cells and their protoplasmic processes and the 
nerve-branches, So that the passage of nerve- 
currents is either entirely stopped or consider- 
ably impeded ; the amoeboid movements of the 
neuroglia thus acting as the isolators of the 
nervous currents. The neuron theory that 
every nerve-cell with all its parts is anatomi- 
cally distinct from every other nerve-cell is 
])orac out by the observed facts as to the 
trophic individuality of each nerve-cell, and it is 
probably true that each cell lives and dies a 
unit. The question as to whether the neurons 
are generically and structurally discrete, or 
whether the distributing processes of one neuron 
form true anastomoses with the collecting pro- 
cesses of other neurons, is too extensive to be 
discussed here. There is much to be said in 
favour of both sides of the question. The hypo- 
thesis that the ramifications (or pseudopods) 
of the cells do elongate and retract under vary- 
ing influences, thereby favouring pr breaking 
the contiguity of neighbo’Aring neurons, and so 
rendering it possibfe or impossible for currents' 
to pass, if true, would serve to simplify the 
explanation of consciousness and allied states. 

I have elsewhere (“Double Consciousness,” 
vide British Medical Jornnal^ 23r|fi Sejftember 
1B99) stated that I regard the highest evolved 
centres as being a huge congeries of units or 
groups of units functionally continuous — under 
certain conditions of contiguity — wdth the peri- 
phery and with each other*. These units may 
be compared to lamps which give light when 
their respective electric phenomena are in opera- 
tion. Provided that the switches and trans- 
mitting agents, both peripheral and central, 
are functionally operative, they light up in turn 

response to the stimulus, be it peripheral or 


central. The study of serialifcy of thought 
would appear to require some physical basis on 
this plan, and each element of conception would 
require some physical counterpart correlative to 
the light (derived from the analogy of the 
lamp). Carrying the hypothesis further, just 
as the switches, couplings, or "currents may 
under one series of conditions become function- 
ally inert at one time, leading to inability to 
produce light in one or several sets of lampR, 
so under another series of conditions i lay the 
same switches, couplings, or currents again 
become functionally active and determine the 
existence of light 

The physical elements correlative to the 
series of central lights constitute conception 
and seriality of thought, and the inertness of 
any of tlie physical correlatives of this seriality 
would result in a loss of some of the elements 
which go to make up consciousness and con- 
sciousness of self. 

In sleep the physical bi^sis of communication 
between full consciousness and the outside 
world in some way is disrupted or rendered 
functionally discontinuous. There may, never- 
theless, be some consciousness derived from 
activities occurring within the organic sub- 
stratum of consciousness, and there may also 
be perfect or even accentuated conduction of 
sensory stimuli from the periphery of the 
sensorium to be followed^ by elaborate and 
appropriate reactions as seen in automatic and 
somnambulistic states. Psychologically speak- 
ing, it is the diminished conscious recognition 
of the relationship of sensory stimuli to self 
and of self to the environment that characterises 
the first stage of sleep. 

• 111 the second stage the conscious perception 
of stimuli derived from without (exoneurally), 
or from within (esoneurally), is further dimin- 
ished, and there is almost complete failure to 
recognise the relationship of self to the true in 
environment. The cerebral areas representing 
the various sensory and motor activities may 
remain active without bringing into complete 
activity the physical basis concerned with the 
factors involved in determining consciousness 
of environment. This second stage has been 
termed the Jiypnagogic stage, or the stage of 
dreaming and allied states. 

The various hallucinations, night - terrors, 
somnambulistic and abnormal emotional states, 
signify that activities are* going on in what 
remains intact of the highest centres. In the 
Jacksonian view, the positive mental states (as 
evidenced in these activities) ^mply the co- 
existence of negative mental states (as evidenced 
in non-recognition 6i the relationship of self to 
the true environment). 

Owing to the fact that various^nervous tracts 
do remain open, as it were, for the transmission 
of stimuli, it hag been found possible to measure 
the depths of sleep. The method of investiga- 
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tion has been to determine the intensity of we have to note not only the defect itself so far 
stimulus required at various periods of sleep to as duration is concerned, but also the character 
arouse the individual to consciousness of the and stages of sleep affected. Thus some indi- 
stimulus and of self to environment. viduals have a defective or prolonged first 

Most observers agree that the depth of stage, as seen in the brain-worker, or the- indi- 
normal tsleep increases during the first and vidiial who ,has undergone some emotional or 
second »hour, dfter which it begins to decrease, mental strain. He sinks but slowly into the 
then is again increased and maintaiijed at about deeper stages, wdiich may be prolonged, and 
the same level. A typical sleep chart would l)e from which he can only with difficulty be 
s<)mewhat as follows : — aroused. Chart 2 is a typical chart of such 

a sleep. The 
experiment was 
conducted on a 
person who had 
worked for four- 
teen hours at the 
composition of an 
article for publi- 
cation. 

Another type is 
noticeable in those 
who have under- 
gone great emo- 
tional stress or 
strain, and also 

CUART 1. — Sleep tested at intervals of half an hour. n O t infrequently 

after dietetic 



Sleeplessness. — The necessity for sleep is 
evidenced in those who are confined in our 
asylums, and it is sufficient to state that 90 per 
cent of the cases adjnitted to Bethlem Hospital 
since the year 1820 have suffered from in- 
somnia. 

There is no more common cause of brain ex- 
haustion and insanity than insomnia, and the 
effects of prolonged sleeplessness are so injurious 
as to cause much serious care and study in 
nearly every case. The “repose of conscious- 
ness ” is absolutely necessary for the metabolism 
and nutrition of the brain in order that the 
effects of the expenditure of energy during the 
waking hours may be counteracted and over- 
come. We have already seen that sleep does 
not necessatrily arrest all cerebral activity ; but 
it ought at least to arrest those activities which 
sfibserve the highest of our mental faculties, 
viz. self-consciousness. 

Insomnia occurs in varying degrees of severity. 
Some individuals — especially thosf of neurotic 
temperament — sleep lightly and are awakened 
at the slightest stimulus; others again sleep 
profoundly, or the sleep may be protracted 
unduly. Perhaps tlnere is no more definite sign 
of an unstable nervous inheritance than the 
occurrence of insomnia from slight causes. 
Overstrain eitSer at physical or mental work, 
extreme heat or cold, intense joy or anxiety, 
suspense or the reaction which follows its 
alleviation, all these may be factors in inducing 
insomnia. In Neurasthenics and hysterical sub- 
jects sleep may be fitful and uncertain. Physi- 
cal pain also causes sleeplessness. 

In considering the various defects of sleep, 


errors or excesses. The first stages are rapidly 
passed through, but after a few hours there is a 
return to the hypnagogic or dream level, which 
is protracted until a secondary profound sleep is 
reached. This type is also common in infancy, 


STAGES I 
1^^ STAGE 

1 2l 

3 

4 

_J 

5 

6 

7 

5 

9 

hypnagogic 

n 








-/ 


PREAM 


L 

ri 

□ 






DEEP 











1 



1 








Chart 2. 


and may be the result of reflex irritability 
induced by irritation of the gastro- intestinal 
canal. 

The next' type is pne quite characteristic of 
t nervous, hghly strung individuals. Sleep is 



* Chart 8. 


readily induced, but there is a comparatively 
rapid rebound to the higher stages of dreaming 
and even partial consciousness. 

The last type is that of excessive depth or 
morbid somnolence, where the individual rapidly 
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passes into deep slumber, and repiains so rnitil 
he is with difficulty awakened. 
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Morbid Somnolence. — Morbid soinnolence 
occurs as the result of habit, and in those who 
are ainemic, and also very commonly in children, 
savages, and cretins. Extreme heat and ex-» 
treme cold also cause weakening of conscious- 
ness and morbid somnolence. Narcolejny^ or 
sleeping sickness, occurs in various countries as 
an endemic disease. It is more commonly seen 
in feeble-minded individuals, who after fatigue 
become drowsy, and pass into a condition of 
profound sleep, which may last, with or without 
intermissions, until death occurs. Sometimes 
the condition simulates that of katalepsy. In» 
myxoedematou5 conditions there is apathy and 
increasing drowsiness, with weakening of all the 
mental faculties. In states of mental enfeeble- 
ment and of limited intellect there is a tendency 
to prolong the duration of sleep. In some of 
the reported instances of prolonged sleep there 
is some resemblance to the winter sleep of 
animals. « 

Clinically, the occurrence of fleeting inter- 
ruptions of consciousness is of great import- 
ance. There are several types which should 
be mentioned. Petit mal, or paroxysmal sleep, 
occurring as a minor form of epilepsy. This 
condition ranges in severity from simple drowsi- 
ness or actual sleep to states of mental auto- 
matism in its different degrees. I have else- 
where (^Mental Physiology^ p. 342) mentioned 
the two chief hypotheses to account for the 
period of mental automatism, viz. (1) the period 
is not accompanied by consciousness, so that 
nothing can be recalled to memory ; (2) con- 
sciousness does exist, bu^ in so weak a form 
that none of the facts occurring in conscious- ♦ 
ness can be recalled. Certain cases of mental 
automatism are very closely allied to dream 
states, in which a person may answer questions 
rationally, having, however, little or no after- 
consciousness of the event. The lols of memory 
for dreams has been thought to rest in the fact 
that the states of consciousness during dreams 
are extremely weak. 

The various types of sQ-called double con- 
sciousness form an interesting series of grada- 
tions between sl^ep and health. In a contribu- 
tion to the proceedings of the British Medical 
Association (vide British Medical Jov/rnal^ 23rd 
September 1899), I endeavoured to bridge the 
apparently impassable gulf between the pheno- 


mena of double consciousness and our more 
ordinary experiences, and drew analogies from 
a comparison with dream, somnambulistic, epi- 
leptic, amnesic, and insane states. Briefly 
enumerated, the cases mentioned fall under the 
following seven types : — 

1. Those occurring in early life? and in which 
the abnormal state is preceded by night-t errors, 
somnambulfsm, or by both. 

* 2. Types in which the abnormal state is pre- 
ceded by profound sleep, and in which the 
normal state is only agaiu reached after pro- 
longed sleep. 

3. Types due to temporary or periodic am- 
nesia acquired as the result of accident, injury, 
or disease. 

4. Epileptiform types. 

5. Insane types. 

6. Hysterical amesthetic types. 

7. Types in which, during the abnormal state, 
the subject assumes the possession of a medium- 
ship. 

These types are more^ fully considered in 
other volumes under the headings of “Night 
Terrors,^’ “ Memory,’’ “ Epilepsy,” and “ Uncon- 
sciousness.” 

Usually the narcoleptic types of morbid sleep 
tend to progress in frequency and severity until 
they threaten not only dementia — or loss of 
mental life — but also physical death. 

Sometimes electricity, has proved beneficial, 
but in the great majority *of cases treatment 
seems to be of little avail. 

Morbid- somnolence occurs occasionally in the 
condition known as katatonia. The later stages 
of this disease {attonita) are characterised by 
immobility, with even marked rigidity of the 
muscles, and occasionally mutism. The motor 
inhibition is very noticeable, and the fixity of 
the posture, together with total inability to 
respond to stimuli, suggest a condition closely 
analogous to morbid sleep. Sometimes there is 
“ verbigeration ” or abnormal and uncontrollable 
repetition of words somewhat analo^jous to the 
phenomena called echolalie. 

In this latter condition the subject may n®t 
understand or be able to answer, any questions ; 
he hears, but only repeats mechanically over 
and over again, at each repetition cutting the 
phrase shorter and omitting final syllables, 
until the whole has disappeared (“Sleep,” in De 
Manaceine^ p. 110). P^or particulars as to the 
relationship of sleep to hypnosis, see article on 
“ Hypnotism.” 

The Hypnagogic State. — The condition 
known as the hypnagogic state Occurs when the 
individual is neither awake nor fully asleep. 
During this period^ as we have seen, the senses 
become more or less inactive, the activity of the 
sense of hearing being the n» 08 t persistent. 
The reflex activity of the spinal cord is at first 
somewhat exalted, owing to its being released in 
a considerable iheasure from the control of the 
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brain. Psychologically speaking, as the se.i- 
sory organs retire from action, the intellectual 
faculties lose their equilibrium. First the 
power of volition ceases, then the logical associ 
ation of ideas comes to an end, the reasoning 
faculty disappeai’s, and judgment is suspepded. 

During sle«p, when the subject-matter sup- 
plied for the exercise of the faculties of percep- 
tion and judgment, and the operations of the 
\jill, are withdrawn, the ideas that still arise afe 
chiefly dependent for their origin and association 
upon the automatic and endogenous activities 
of the brain. Undisturbed by impulses from 
the external world, the brain seems then to 
become more sensitive to impressions having 
their origin within the body. In a condition of 
deep sleep due to exhaustion, or the influence of 
hypnotics, where the return to consciousness is 
comparatively sudden, hypnagogic illusions and 
hallucinations seldom occur. This is also fre- 
quently the case in persons with uric acid dia- 
thesis who recover consciousness through a com- 
paratively short period of extreme drowsiness. 

In infancy the occurrence of an overloaded 
stomach, or irritation of the gastro-intestinal 
tract due to some indiscretion of diet, readily 
induces dreams, and iifsome instances terrifying 
hallucinations. It is in the nervous individual, 
however, that the viigaries of memory and of 
imagination give those disorderly pictures dur- 
ing the prolonged stage of imperfect sleep. 
This may be furthoV enhanced by an enfeebled 
lieart, an irritable or turgid sexual apparatus, 
or by an irritable nervous ganglion. As the 
result of a terrifying hallucination, the indivi- 
dual may, during partial consciousness, commit 
crimes in self-defence. 

Sometimes the sensory perversions are mainly* 
illusory, and it has often been demonstrated 
that dreams may be suggested to the sleeper by 
stimulation of the special senses. Thus, on 
hearing the rustling of a newspaper an indivi- 
dual has dreamt of the sounds of waves on the 
seashore, and conjured up with vivid intensity 
the visual picture of its accompaniments. 

iThe impressions produced by the dream may 
be so vivid that a belief in its reality may exist 
even some time after waking. Taine {On In- 
telliyeiwe, p. 61) mentions that Baillarger 
dreamed one night that a certain* person had 
been appointed editor of a newspaper ; in the 
morning he believed it to be true and mentioned 
it to several persons. ^ The effect of the dream 
persisted all the forenoon as strongly as that of 
a real sensati&n ; at last, about three o^clock, as 
he was stepping into his carriage, the illusion 
passed ofl' and he knew that he had been dream- 
ing* The instances where som© bodily sensation 
forms the stimulus to set up an illusion are 
innumerable. Gaudin on one occasion read him- 
self to sleep over an account of the race between 
the Valkyrie and the Defender, While in the 
hypnagogic state he imagined that he had one 


foot on each boat, and that as they passed each 
other he suffered some discomfort. On awaken- 
ing he found his ankles tender, swollen,' and 
temperature 103*. 

I have elsewhere {Mental Physiology^ p. .288) 
pointed out the similarity between the phen- 
omena of dreams and those of insanity. Many 
of tj[iese phenomena are identical in every re- 
! spect. There is in both a partial displacement 
of the ego, by which the which perceives 
the abnormal is not the “ T ” which was wont 
to perceive the normal. In artificially induced 
fetates qf unconsciousness {e.g. by chloroform) I 
have seen an insane patient who, whilst under 
the anaisthetic, gave vent by speech to the same 
t delusion and the same train of ideas as when 
in h: ordinary state of insanity. This fact 
alone was significant that the ego bore a corre- 
sponding relationship to the actual cerebral 
activities in both states. 

In the fully awake person the judgment 
perceives the nature of the events which are 
manifested to the mind ; in sleep, and in in- 
sanity, on the other hand, the judgment is 
tweak and there is inability (the “negative 
lesion^’ of Hughlings Jackson'; to perceive 
the absurdity- and impossibility of the events 
which appear to happen. One point in which 
the dream state differs from the insane state is 
to be found in the fact that in the former a 
large part of the memory is blotted out, and 
the mind is unable to compare present facts 
with the experiences of the past ; whilst in the 
insane the memory for remote events is often 
unimpaired. 

In the insane the dreams are often morbid 
exaggerations of the waking thoughts, and I 
have observed many instances in which insane 
persons have dreamt that they had the usual 
forms of sensory persecution during sleep as 
during the wide-awake state. Hack Tuke {Diet, 
Psych. Med., p. 413) records the case of a lady, 
the subject of melancholia, who was entirely 
free from her troubles during the night. It is 
common, however, for the melancholiacs to have 
dreams of a dismal and depressing character. 

Savage b61ieves th^t the prognosis as to re- 
• CO very is good in those insane melancholiacs 
who have pleasant dreams. In mania the 
phantasmagoria is very varied, and on awaking 
the insane person confuses his dream states 
with actual experiences. In alcoholics especially 
is this notice&ble, and gives rise to the condition 
known as paramnesia. Such patients will 
frequently assert they have undergone actual 
experiences, whereas they have been in reality 
dreamed. In puerperal insanity we sometimes 
find that the attack has commenced with a 
particularly vivid dream occurring in the early 
morning, and it is not uncommon to meet with 
other forms of insanity which have been an actual 
continuation or outcome of the hypnagogic state. 
In a similar manner an insane hallucinatory 
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condition may be determined the adminis- 
tration of an anaesthetic, such as ether or 
chlm’oform. 

According to Lyman, most dreams are com- 
posed of visual images. The dreamer looks 
upon a picture which changes silently before 
his eyes, without appealing to any other sense 
than that of sight. He also believes that in 
certain cases any other sense may become 
excited, producing illusions or hallucinations 
as perfect as the images of healthy vision. 
Tliey may be suggested by external impressions, 
or they may, at least apparently, find thefr 
starting-point in accidental states of the bodily 
organisation. 

It is v'ery questionable whether hallucination‘s 
of smell, taste, or common sensation ever do 
0 {.*.cur in dreams. With regard to smell and 
taste it is unlikely, as we are unable to conjure 
up actual tastes or smells apart from their 
sensible cutaneous or other effects and accom- 
paniments. Most of these phenomena are 
illmori/, and are due to the presence of an 
actual stimulus acting on the organs of sense. 
h 11 the phenomena connected with the cutaneous 
sense, the nfuscular sense, and sensations of 
})ain are productive of illusions, and may be 
traced to alternations of the specific energy of 
their nervous connections. Muscular unrest, 
aiaesthesia, panesthesia, hypersesthesia, etc., all 
may be indirectly productive of the various 
dream illusions. With regard to vision and 
hearings however, the habitual reference to 
tliese senses renders them particularly liable to 
act during sleep, and it is with the activities of 
these two senses that most of the dream states 
have to do. 

Maury states that the case with which dreams 
are recollected varies inversely with the depths 
of sleep in which they occur. The intensity or 
vividness of the illusions or hallucinations also 
in part determine their capability of recall. 
The most important factor, however, is the 
awakening immediately after the dream* and 
recalling to consciousness the events of the 
dream. Wlien sleep is continued after a dream 
there is apt to be failure of registration, and 
when full consejeusness is reached, the dreai^i 
cannot be recalled. Manacmne believes that 
the hypnagogic state is most noticeable in stout, 
phlegmatic, and plethoric individuals, and very 
rarely in nervous and sanguine person^. When 
the Jiypnagogic period is abnoVmally long, it 
often forms an early symptom of mental break- 
down. For many of the facts connected with 
the hypnagogic state, it has been argued that 
there is a complete analogy between the hypna- 
gogic and the hypnotic states. The response 
or reaction to suggestions from without is some- 
what similar. In a series of experiments 
undertaken by Manac(5ine, it was found that 
the hypnagogic state occurred more frequently 
in children than in adults, and in males more 


frequently than in females. Too warm a bed- 
room had a had influence in producing it. 

A psychological ahalysis of our dreams 
recorded in the almost classical writings of 
Maury reveals the fact that dreams are mainly 
made up of visual images. Visual dreams 
complicated by auditory represeytatiods consti- 
tute about 60 per cent of the whole. * Purely 
auditory hillucinationsare regarded as occurring 
ftnly in musicians. Aa we have alrc'ady seen, 
dreams connected with sensations of toueV, 
temperature, and inuscul.'ir movemeni, also of‘ 
taste and smell, occur only as illusory pheno- 
mena, and may ho traced to some form of 
actual stimiilatiou present. In general para- 
lysis of the insane, in the ataxic type, where 
there is loss of muscular sense, the dreams 
sometimes take the forms of feelings as if tlie 
body were flying in the air. 

Dreams have been divided into two groups : — 

(a) Presentation dreams {^lerveiireiz Xraume) 
occasioned or accompanied peripheral excita- 
tion. These would correspond to the illusory 
types occasioned exoneurally, and any of the 
senses may be affected. 

{b) Representation dreams (j)syc.hische Traume) 
occasioned by central fcerebral excitation, and 
of the hallucinatory types. The rarity of 
olfactory, gustatory, and organic hallucinations 
depends upon the absence of representation in 
connection witli those senses. 

Ribot investigated tlie fevivability of smells,, 
etc., in dreams in sixty persons of varying class, 
age, and sex, and found that in 60 per cent of 
his subjects there was a distinct and in many 
cases a very pronounced ability to revive,, 
voluntarily and involuntarily, familiar smells,, 
such as thovse of many flowers, carbolic acid, 
etc.^ 

Titchener also believes that taste dreams 
involve a representative element. When we 
consider the impossibility of voluntarily reviving 
either smells or tastes apart from any present* 
objective stimulus, and without any confusion 
of the actual smell or taste with 8ther sensible 
effects upon the other senses {i.e, smell ^nd 
taste apart from their usual accompaniments 
of sight, touch, and common sensation, etc.), 
we doubt the accuracy of these observations, 
and it is jh-obably more correct to assume that 
where there is 'any representative elements in 
dreams of tastes or smells, that element is 
either due to some present objective stimulus, 
or confusion of the sensible effects of a former 
stimulus — the effects themselvefe being repro- 
duced, and not the actual smejl or taste. 

As a general rule, dreams are more numerous 
in cultured persons, and tend to reproduction of 
the individuaFs personal experience in varied 
forms ; in uncultured individuals, on the other 
hand, dreams are neither so numerous nor 

^ Ribot, PsychoJogie des Sentiments, Contemp. Sc. 
Series, 1897, pfl. 140 et seq. 
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varied, The images in dreams may he k>o j The «eye8 are frequently of)en, and as the vision 
vivid that they persist long after waking, and ’■ is more acute and the pupils dilated in the som- 
not a few delusions of thS insane have had their | nambulistic state, the individual can perc'eive 
origin in dreams. To account for the vagaries ' objects with very little light, 
is not difficult when we remember that con- | The tactile sense is also more acute, even 
scions thought and logic are absent during I though there may be analgesia. Sometimes 
sleep. Mercieri(P«yc/m/oyy, Normal and Mm^bid) | somnambules*hear and respond to verbal sounds, 
has recbntly stated his belief that debisions j The* senses of smell and taste may remain 
come into being in precisely the saXne way as | active. The muscular system is intact, and 
obsessions by the independent and quasi-parastid ! often very remarkably so. Many instances have 
formation of nervous connections which may I been recorded of individuals who in a state of 
take place during sleep, and which are not ! somnambulism have performed intellectual feats 
necessarily attended by any mode of conscious- id music^ literature, and mathematics. Cases 
ness ; and therefore, if we seek the origin of are on record also of acts of homicide and sui- 
a delusion among processes of thought, we are cide during somnambulism. Usually there is 
looking in the wrong direccion. He regards Vttle power of recalling the events that have 
the formation of a delusion as not strictly a* occurr< d during somnambulism. After recovery 
psychological event — rather in the process i from attacks of insanity events may be partly 

recalled, and 
this constitutes 
a slight differ- 
ence between 
the two states. 
The statement 
that somnambu- 
lists never re- 
member what 
has occurred 
during their 
walks is not 
quite correct. 
There is in som- 
nambulism little 
or no conscious 
adjustment of 
the individual’s 
acts to the envi- 
ronment. If any- 
thing is remem- 
bered, it is the 

Chart 5.— Disease : Acute Mania (recovered). dream and not 

the motor act. 

closely allied to that to which the name of i Sleep in Insanity. — As we have already 
“ unconscious cerebration ” has been given. stated, the insane show the most marked abnor- 

Morhid dre%m$ may occur wdth such intensity malities of sleep. In acute cases there is usu- 
and, vividness as to render the individual I ally insomnia in the early stages, and it is just as 
practically insane.^ They also sometimes herald ! important to k^ep a charf of the condition of sleep 
the onset of some brain affection. In hysteria , imthe earlier stages of insanity*as it is to record 
and epilepsy, illusions, hallucinations, and | the temperature in conditions of bodily disease, 
nightmare occur very frequently. * Sante de ! Insomnia is by far the most frequent of the dis- 
Sanotis found that the dreams of epileptics are i orders of sleep. Chart 5 represents in hours the 
more liable to be affected by the weather than i amount o{. sleep nightly in a case of acute mania 
those of hysterics, S9 that in this respect j with excitement, restlessness, and general, con- 
epilepsy merits its ancient name of morbus fusion of the mental faculties. Normal sleep 
mtralis or lund ficus (quoted from Manaceine, with the aid of draughts was i*eached about the 
Sleeps p. 295). e third week of the disease. 

Dreams in hysteria are also said to be Chart 6 represents s^eep in a case of puerperal 
briefer and less complex th,an in epilepsy, melancholia with hallucinations, restlessness, 
Epileptic mania may arise during sleep ; or and refusal of food. In this case also normal 
there may be a %udden attack of acute mania sleep was obtained about the third week of the 
in sleep quite independently of epilepsy, attack, and followed by recovery. 

Somnambulism. — This is an affection most Chart 7 shows the intractable nature of the 
commonly manifested in childhood and youth, insomnia in the maniacal stages of general par- 
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alysis of the insane, ’ In spite qf large defees of 
hypnotics and prolonged baths, the insomnia 
did not yield. 

Chart 8 is of a case of senile mechancholia 
with agitation and refusal of food, which ter- 
minated fatally. ^ 

Chart 9 is a case of chronic mania witj:i de- 


lusions of persecution. The chart represents 
only six weeks’ out of several years’ continuous 
insomnia. In this case sleep was very light, 
and the individual was roused on the slightest 
stimulation of her senses. Another patient of 
the same type sat upright in bed for several 
years and was 
never found 
asleep. In the 
earlier stages of 
both cases, treat- 
ment only suc- 
ceeded in causing 
confusion of their 
ideas without 
any alteration in 
the lines of the 
charts. 

Chart 10 is of 
a typical delu- 
sional case with-* 
out any excite- 
ment or depres- 
sion. The use of 
a prolonged bath 
during the day- 
time served to 
induce more sleep, but without change in the 
mental condition. 

This case proved incurable. 

It will be seen from these charts that long- 
continued insomnia is unfavourable m to cura- 
bility. An analysis of the thousands of charts 
of^recorded cases of insomnia in Bethlem reveals 
the fact that insomnia of a severe type, and , 
protracted beyond a month, seldom results in i 


complete recovery. The briiin appears to be- 
come too much damped to be able to recover 
itself. Often, therefore, a glance at a sleep 
chart is enoxigh to reveal the nature of the case 
as regards curability. 

Treatment. — The treatment of inspmnia may 
be divided into rational and therapeutic. The 

rational is chiefly 
concerned with 
the iicquirei^ent 
of habits most 
conducive to sleep. 
The bedroom 
ought to be cool, 
and with a liberal 
supply of fresh 
air. Careful at- 
tention to minor 
details are neces- 
sary, viz. the 
height of the pil- 
low, the state of 
the mattress and 
bedclothes, the 
number of cover- 
ings ; some per- 
sons sleep better 
between blankets than sheets ; some individuals 
are able to sleep comfortably if the two sides of 
the mattress are slightly raised so as to enclose 
them in a hollow ; sevnetimes sleep is obtained 
by constricting the middle of the pillow and 
adapting it to the neck so as to give complete 


rest for the muscles of the heacf and neck. If 
sleep is liable to be broken by^dreaius, attention 
should be paid to all the possible factors of 
causation. Postuire can be rectified by various 
means. The occurrence of dreams with sexual 
excitement may sometimes be rectified by tying 
some object to the back, which when rolled 
upon awakens the sleeper. 

Baths are oTten extremely useful in obstinate 
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cases of insomnia, and 1 have seen good resuita 
from the use of prolonged baths for periods of 
as long as eight hours’ duration. Sometimes 
the addition of a little mustard to the bath 
may be beneficial. Local applications of cold 
compresses to the forehead or the use of elec- 
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Chart 8.— -Disease ; Senile Melancholia. 


tricity to 
inducing 


the head may be of great use in 
sleep. I have frequently observed 
good effects from the use of massage to the 
muscles of the occiput, neyk, and spine, applied 
for twenty minuteis whbn the patient is in bed 
and ready for sleep. Diet is important, and in 
the chronic in- 
sane a, liberal 
diet does much 
to ensure sleep 
and rest. Pos- 
ture is some- 
times at fault, 
and not infre- 
quently there is 
even during sleep 
some mu sexy a r 

tension due to 
a somewhat 
strained atti- 
tude. Flaccidity 
and immobility 
ought to be 
sought for, and 
efforts made to 
counteract rest- 
lessness which 


attended by good results. ‘Psychologically con- 
sidered, the grosser emotions are often mainly 
consequent upon or secondary to the violent 
f xpression of the emotion, i,e. the emotion itself 
is derived from the reaction to an imaginary or 
real exciting cause. It is rational, therefore, to 

check or control 
the violence of 
this reaction by 
artificial means, 
and it is a well- 
known fact in the 
treatment of 
mental diseases 
that by control- 
ling the motor 
excitement its 
consequent oi* 
correspond i n g 
emotion ceases. 
Thus it is that 
the employment 
of a wet or dry 
pack in agitated 
melancholia has a 
beneficial effect. 

When the rational 
treatment of insane states is more fully and 
better considered, it will probably be recog- 


nised that just as rest, natural or artificial, is 
necessary in the treatment of bodily pain, so 
rest, natural or artificial, is necessary in the 
treatment of mental pain. ,, 
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stimulates the ‘tnuscular and cutaneous senses 
and tends to roust consciousness. 

With regard to hypnosis there is much differ- 
ence of opinion, and it is drf^ubtful how far 
artificially induced hypnosis is really conducive 
to refreshing slee^} and I'estoration of exhausted 
tissues. In agitated states where there is great 
motor excitement, and especially in agitated 
melancholia, the use of the dry oV wet pack is 


Chart 9. — Chronic M&nia. 

The use of hypjioticsj to try to imitate the 
natural condition of sleep by effecting a lowered 
intracranial pressure,, or narcotics, to cause 
unconsciousness irrespective of diminished pres- 
sure, is a source of constant perplexity to the 
physician. Of the various drugs used, space 
permits me to mention only brie% the bromides* 
of potassium, sodium, ammonium, lithium, cal- 
cium, strontium, rubidium, caesium, also ferric 
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bromide, ethylene ‘or ethene^ bromide, • mono- 
bromide of camphor, and hydrobromic acid. 
Bromides, if long continued, are apt to cause 
weakening of the mental faculties, acneform 
eruptions, and sometimes oedemaglottidis. 

The chloroform and alcohol gi'oups include 
alcohol, 'ether, aldehyde, paraldehyde, jhloro- 
form, chloral hydrate, chloralamide, urethane, 
chloral urethane, acetal, methylal, sulphonal, 
tetronal, amylene hydrate, hyphone. All these * 
drugs have been used with varying success in 
the treatment of insomnia. Paraldehyde is 
perhaps one of the best, and can be acjrninistlred 
for long periods without bad results. The 
paraldehyde “ habit may be acquired, and 
large doses (§i.) taken without serious effects^ 

Sometimes, however, insanity may supervene 


Sulphate of duboisine, cannabis indica, 
conium. Calabar bean, boldine, and boldo- 
glucine have all ha5 trials. 

Boldo-gluciue is said to possess hypnotic 
powers without causing aniesthesia, but its 
properties have not yet been siit^ciently in- 
vestigated. • 

Sleeping Sickness, or Negfro 


Letharg-y. 

DhiribiUion . .219 

Symptoms . . . . .220 

Morbid Aruitomy . . . .220 

Treatment . . . . .221 


Definition . — A chronic meningo-encephalo- 
myelitis, cliaracterised clinically by progressive 



physical and 
mental lethargy, 
terminating in 
death, * 

Geograph iral 
D i s t r i b u t km. — 
Sleeping sickness 
is endemic in tro- 
pical West Africa. 
It occurs in more 
or less circum- 
scribed districts, 
from the Senegal 
to San Paulo do 
Loan da. It is 
very common 
along the middle 
reaches of the 
Congo. Although 


Chart lO.— Delusional. 


principally a dis- 


ease of inland 


as a result, and the form is sometimes similar 
to alcoholic pseudo-general paralysis. Sulphonal 
is also very frequently used, but has to be ad- 
ministered with caution. Its slowness of action, 
its insolubility, and tendency to accumulate in 
the intestinal canal render it at times dangerous 
even to life. Its ill effects are headache, giddi- 
ness, staggering gait, confusion of ideas and 
difficulty of speech, occasionally a scarlatiniform 
or measly rashy vomiting, and hgematoporphy- 
rinuria. Erlenmeyer believes that the dose 
should never exceed 30 grains, but this dose 
is useless in some cases of urgency. I have 
occasionally given 60 grains witli gopd results. 
It is contra-indicated in cases^ of melancholia 
with sluggish bowels. 

Opiiim and its alkaloids must be given with 
caution. It is sometimes good for temporary 
use, but usually does hurm if long continued. 
The bimeconate of morphia is useful in condi- 
tions of agitated melancholia. 

Hyoscyarnine and hyoscine are useful in the 
treatment of insomnia in the chronic insane, 
but should be given with great caution where 
recovery is to be looked for. 


' districts, it occurs on tiie coast and island.s, as 
1 for example in Fernando Po and the Illia do 
Principe. It has been met with as far inland 
as Timbuctoo on the upper Niger, at or near 
Stanley Falls on the Congo, and on tlie shores 
of Lake Tanganyika. Until recently this dis- 
ease, apparently, was confined to the western 
watershed of the African continent, ])Ut within 
the last year or two it haj^ invaded Uganda, 
and is at present extensively epidemic in that 
country and in other and neighbouring districts 
in the uf)per part of the Nile basin. So far 
I there is no relialde account of its endemic 
I occurrence in any other part of the world, 

} although there is some preason to think that it 
; may occur among the aboriginal tribes of 
Guiana, South America. * 

Although sleeping sickness can be acquired 
only in the endemic area described, owing to the 
great length of» the incubation period in some 
instances — seven years, it is said — the clinical 
manifestation of the disease #may take place in 
any part of the world. Hence in the days of 
the slave trade the disease was common enough 
in the West Indies,, but only among the im- 













*220 


• SLEEPING SICKNESS, OR NEGRO LETHARGY 


ported negroes. Some years ago a negro lad c. deep,* or apparei^itly asleep, 'indifferent to every- 
fiiicciirnbed to sleeping sickness in England after j thing about him. He can be roused easily 
three years of good health in this country. ' 1 enough, but drops off asleep very quickly. 

Itace . — So far there is no well-authenticated | VV’ ile eating he may fall asleep, 
case of sleeping sickness in a European. Mul- I Up to this stage, if the patient be carefully 

attos and .\joors are susceptible, and theno is no ' tended, nutrition and the organic functions are 
ade()uate reason to suppose that the European, i adequately fulhlled : but sooner or later he 
provided he is (jxposed to the infection, wliai- j begins^ to lose weight, bed-sores may form, 
ever tliis may be, would prove insusceptible. t muscular spasms or epileptiform seizures may 
Characters , — Within the endemic f set in, or some grave intercurrent disease may 
area the disease clings to particular villages, j be established, such as dysentery, diarrhma, 
It is Tiot generally diffused throughoiit the pneumonia, sepsis, phthisis, and so forth, and 
endemic districts. It affects particular foci, the yjatient dies. 

but may he introduced into villages hitherto In the majority of cases muscular tremor 
imrimne. When so introduced it may spread and fil)rillar twitchings are marked features, 
and cling to tlie place for leading in the eitflier tliroiighout tlie disease or towards its ter- 

course of time to a heavy aggreirate mortality, mination. Sensation is not manifestly affected. 
In this way villages, and even whole districts. Spasm of certain groups of muscles, often 
have become depopulated. When it appears in followed by paresis, is not uncommon. Ketrac- 
a house, parents and children, young and old, tion of the head is not unusual, especially 
males and females, are e(pially liable to attack, towards the end of the disease. 

In the villages in the endemic regions on the Two additional symptoms may be noted in 
Gongo it is usually possible to find several cases nearly every case of sleeping sickness, namely, 

in progress, so common does it become. pruritus and enlargement of the lymphatic 

St/ijijjtains , — There is considerable variety in gljftids, especially those of the neck. The 
the character and grouping of the symptoms of pruritus, which may be accompanied by a 
sleeping sickness, as well as in the rate of pro- papular or papulo-pustular eruption, is gener- 
gress of the dise^ise. As I'egards the latter, ally most intense over the chest and abdomen, 
aboiit one year seems to he an average duration, The skin loses its natural gloss, and is scored 
hut a rapid case may prove fatal in tliree months, all over with long white lines of abraded epi- 
and a more chronic case v^ay last for several thelinm produced by the incessant scratching, 
years — up to three at llast. The enlargement of the lymphatic glands may 

An average case proceeds much as follows, be marked or slight. The individual glands 
With or without occasional attacks of feverish- are discrete, not matted, and not adherent to 
ness, headache, or rachialgia, the patient, pre- the skin. They may be tender, but do not 
viously (piite healthy, becomes conscious of suppurate. In size they vary from that of a 
impaired muscular power and endurance. He small bean to a walnut. 

tires easily at his work. His mind is similarly %. The senses are not manifestly involved. The 
affected ; he comprehends slowly and with ditli- fundus oculi, the superficial and deep reflexes, 
culty, conversation becoming an increasing are noi’mal. No abnormality has been remarked 
burden to him. At the same time, apparently in as regards the secretions except, perhaps, that 
cqiise<picnce of the physical and mental languor, the saliva may be increased in amount ^ at all 
he is prone to fall asleep at unusual times, even events, whether it he from increase of the 
while at work, ^during his meals, or during a con- amount or from inattention to swallowing it, 
versation. Gradually this lethargic condition in many instances large quantities of saliva 
becomes aggravated. There may l)e temporary dribble from the patient’s mouth as he lies 
improvements, but, on the whole the condition asleep, * 

becomes more pronounced. The patient, from It not infrequently happens l^iat the disease 
weakness or indiflerenee, is apt to stagger in is ushered in by a violent maniacal attack, or 
his walk : or he may shuffle .slow^fy along, such may be interpolated during its progress, 
neglecting, or being unable, to lift his feet off Similarl 3 ", there may be initial or intercurrent 
the ground. When standing or sitting, his epileptiform seizures. 

bod}’ tends to lean to os'e side, as if the effort Morhid Anato?fi i /, — Recent and carefully made 

to maintain the erect posture were too much examinations have shown that there is no gross 
for him. His upper c^^elids droop, and the lesion essential to sleeping sickness ; so far as 
tonicit}’ of the faciM muscles relax, the expres- naked-ej^e appearances are concerned, the en- 
sioii of the face heeoming vacant or mournful, cephalon may seem to ,be healthy. It is not 
He is dull or morose. Spontaneit}^ ceases. He unusual to see some thickening and opacit}^ of 
will eat when food is brought him, hut he does the pia-arachnoid over the convexity of the 
not ask for it. Hettakes no part in conversation, cereloriim, and perhaps slight turbidity of the 
and confines his answers to monosyllables. His cerebro spinal fluid. In other cases similar 
answers, though dela^^ed, are to the point. At evidences of meningeal inflammation are more 
this stage the patient passes most "of his time pronounced. The essential lesion, however, is 
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detectable only by the inicrosoope, and consists 
in, as was first pointed out by Mott, an ex- j 
tensive lepto-meningitis and encephalo-myelitis. 
Throughout the whole of the central nervous 
systems microscopical sections show the pia- 
arachnoid infiltrated with numerous small mono- 
nuclear leucocytes. This infiltration can be 
traced along the blood-vessels and septa into 
the substance of the nervous system. The peri- 
vascular lymphatics around the large and small 
vessels are crowded with lymphocytes, similar 
cells being scattered about and between ^he 
nerve cells and fibres. There are* secondary 
changes in the nerve elements, but they are of 
a character not nearly so pronounced as in 
general paralysis of the insane, a disease ta 
which sleeping sickness appears to have many 
clinical affinities. 

Mott found inflammatory infiltration of the 
lympliatic glands, and also, in sections of the 
duodenum, large numbers of lymphocytes, as 
well as increase in the size of the lymphatic 
nodules. So far as they go, Bettencourt's ob- 
servations confirm those of Mott on the histology 
of the nerv(^us system. 

Etiolo(jy. — Bettencourt claims to have dis- 
covered in th^ cerebro-spinal fluid and elsewhere 
a micrococcus Avhich he regards as the cause of 
sleeping sickness. Observations in England do 
not support this. Cultures of blood and lym- 
phatic tissue in competent hands gave negative 
results as regards the presence of bacteria. 

Th^ morbid anatomy of the disease favours 
uhe supposition that the virus acts primarily 
through the lymphatic system, but what may 
be the nature and source of the virus has not 
been ascertained. 

A curious circumstance, Avhich may or ma^^^ 
not have a bearing on the etiology, lies in the 
fact that in the vast majority of the cases in 
which the point has been critically investigated 
the subjects of sleeping sickness are also the 
subjects of infection with Filaria jurstans. 
Thus in 3 cases carefully examined in Eng- 
land this parasite was found in all of them. It 
was present also in a large numjeer of films of 
blood derived from cases of sleeping sickness 
on the Congo, and in 33 cases recently In- 
vestigated by Dr. Howard Cook in Uganda, 
the parasite was ascertained to be present in 
30. As we know that Filaria perstan^ after 
being present may disappear frejm tlffi blood, it 
is not unreasonable to think that it may have 
been present at one time or another in every 
case of sleeping sickness. An intimate associa- 
tion between parasite and disease is further 
suggested by a study of fcheir respective endemic 
areas, which, so far as Africa is concerned, and 
so far as we know, are identical. On the other 
hand, many negroes — 50 per cent — in some 
districts harbour Filaria perstans, but only a 
relatively small proportion of them get sleeping 
sickness. If it be that this parasite is the 


cause of the disease, some additional and as yet 
unrecognised factor must co-operate 

It has been suggested that sleeping sickness 
is communicated b}" the saliva. The negroes in 
some places entertain this idea. The negroes 
eat together, using their fingers to ennvey their 
food from a common dish to the mouth, and so, 
it is said^ convey the virus. 

Treatment. — So far, no treatment lias proved 
of material value. Something may be donb to 
prolong life by assiduous attention m feeding 
and nursing. 

[The cause of sh^e]>ing su^kness is now known 
to be a speci'. of try])aiiosomo— T. (pimhrense. 
Diillon was the first to identify a case of human 
trypanosomiasis, and in 1902 Castellani found 
trypanosomes in the cerebrospinal fluid of a case 
of sleeping sickness. This observation has been 
abundantly confirmed, especially by the work of 
Bruce, Navarro, and Greig in Uganda, who 
showed that the try]:>anosome could be detected 
in every case of the disease. Man is infected 
through the agency of a species of tsetse fly — 
Glossina palpalis ; possibly other species of 
Glossina may also convey the infection. The 
game in an affected • area probably acts as a 
permanent reservoir for trypanosomes ; Koch 
recently has ascribed especial importance to the 
crocodile in this respect. No certain means of 
curing sleeping sickness is known. Atoxyl, an 
arsenic coniponnd, atid ^rypan roth, an aniline 
dye, have been shown to control or check ex- 
perimental trypanosomiasis in animals, and have 
apparently ])rovcd beneficial to man. In so 
protracted a malady as sleeping sickness, how- 
ever, a longer lime must bo aliowed to elapse 
before it can be said that either of these drugs 
is curati^ e. j 

Sle0plCSSnesS. — insomnia. >SW St.eep, 
Normal and Morrid {Sleeplesmiess) ; xVlcoholism 
{^Treatment, Sleeplessness) : Heart, Myocardiltm 
AND ExnO(’ARDiUM (Treatment of Sleepless?tess) ; 
IxSxYNi'J’V, Pathology of {Fatho^/enesL% Insom- 
nia) Mental Deficiency (Primarily Keiirotic 
Ttjpe ) ; Moiu’Iiinomania and Allied Drug 
Harits (Cocaine, Effects). , 

SlOUgfh. See Gangrene ; Sphacelus. 

Slow* See Heart, Neuroses of 

(Bradycardia). 

SludgfO- — The solid residue left after the 
chemical treatment of* sewage ; it is usually 
obtained by subsidence and precipitation, and 
also bv the action of such chemical substances 
as lime, or sulphate of alumina, or blood, or 
black ash waste ; and the sludge or final jiro- 
duct should not be injurious to health. See 
A.B.C, Process ; Conder’s PijpCESs ; etc. 

Smallpox. 

History 222 

Causation 222 
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Variations ani^ Modifioat^ions , . 22(') 
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Treatment ...... 239 


See nLso Bhunchi, Bronchitis {Etiology); 
CoN.iUNCTfvA, Diseases of {Exant htmatov.^ Con- 
jvttctivil in) ; DisiNi'ECTiON {Ineuhation I*erio(^s) ; 
KiMyEMioLOGV {Seasonal Ff uctnafio'ns) \ Heart, 
Myocardium and Lnikk’ardium {Simple Eneio- 
carditis, Etiology); Joints, Diseases of {Pyo- 
genic Diseases) ; Kidney, Suridcal Affections 
OF {Perinepiirifis, Etiology) ; Leucocvtosis 
{Causes) ; Measles {Diagnosis) : Mental De- 
FKTENCV ( Varieties, Post-Fehrile) ; Xails, Affec- 
tions of THE {Diseases of the Skin, Acute Er- 
(Dithemata) ; Nephritis {Etiology) ; Nerves, 
Peripherau {Xeuritis, Causes) : Nose, Acc’Es- 
soRY Sinuses, Inflammation of {Etiology) ; 
Pleura, 4 )ISEASES of {Acute Pleurisy, Causes); 
Pregnancy {Intra- uterine Diseases) ; Purpura 
{Symptomatic, Infectious) ; Skin .Diseases of 
THE Tropics {In fective Diseases) ; Vaccination. 

Dkfimtkow — Smallpox is a liiglily contagious 
specific fever, attended 9n the third day of 
illness by a characteristic inflammation of tim 
skill, becoming iirst papular and ultimately 
pustular: resulting frerjuently in death, but 
often in recovery, the lesions of the skin com- 
monly leaving permaiiept scarring or disfigure- 
ment. < )ne attack, as a rule, protects from 
recurrence. 

History. — Smallpox is known to have been 
indigenous in Kastorn countides for nearly two 
thousand years, its earliest records coining from 
India and (diina. The first appearance in 
Europe seems to have been in the sixth centuiy, 
when fatal epidemics broke out in Southern 
France and Northern Italy. Phigland appears 
to have been first severely visited about 1211, 
and at tliis tinif* tlie dis(*asc was widely spread 
throughout Europe. J^h-om Europe smallpox 
w'as eouvoyedrto the American continent, first 
to ^lexico in the year 1527, where it raged to 
a fearful extent, destroying millions cf victims, 
and s[)reading tlieilee to other jiarts of America, 
'wliich it gradually overran. 

Smallpox has been one of the greatest, if not 
actually the greatest, of the scourges of mankind: 
no form of disease lias been more destructive of 
life,' none has brouglit more misery in its train. 
Ill Europe not a decade passed in which the 
disease did not <?verrun great tracts of country, 
decimating the inhabitants in its progress. In 
England in the seventeenth and eighteenth 
centuries a large proportion of the medical 
literature hears upon tlie treatment of small- 
pox, showing that that disease wtis the common 
form of illness which the pihysicians of those 
days ^vere called upon to treat. The records 
of the mortiility from smallpox in the eighteenth 
century show that it accounted for nearly one- 


tenth of the totfd mortality, that neither age 
nor sex nor social conditions afforded protection, 
and that of those who recovered from it, the 
number permanently scarred or disfigured 
formed so large a proportion of the population 
that unmarked persons were comparatively few. 

Esmpe fi'Gin smallpox was regarded as so 
improUihlo, that in the East, from a remote 
period, the practice had been in vogue of in- 
tentionally inoculating persons from a mild 
case of smallpox, in the hope that the iuocu- 
lat^'d person would also contract the disease in 
a mild forfn ; and this lioped-for result appears 
to hav»‘ been frequently realised, but yet it wtis 
attended with the grave difficulty, that any one 
no iuocuhBed was liable to impart the disease to 
a susceptible person in an unnioditied form, and 
each inoculated person w’as a new focus of in- 
fection. Inoculation was inti'oduced into Eng- 
land in 1721, and, notwithstanding the dangers 
and grave objections attaching to it, was con- 
tinued until the introduction of vaccination, 
wdiich put an end not only to it, but exercised 
ail influence upon smallpox which constitutes 
the most remarkable of all triiprqihs over 
disease ever achieved by medical science. 

Causation. — .Smallpox differs from most other 
infectious diseases in lieing apparently uninflu- 
enced by conditions of soil and climate : it 
breaks out wherever predisposed individuals 
are exposed to it, independently of geographical 
conditions. The poison of smallpox is eminently 
contagious, perhajis more so tlian that 6f any 
other form of infectious disease. Natural sus- 
ceptibility to it is almost uuiversal, but children 
are even more liable to it than adults. 

Negro races are said to sufier more severely 
\lian others. Tliere is no ground for supposing 
that existing diseases of any kind, acute or 
chronic, lessen the susceptibility to smallpox. 

The writings of physicians, more especially 
of the seventeenth and eighteenth centuries, 
show that individual insusceptibility did occur, 
though rarely, and it is equally plain from these 
writers that mild forms of the disease were by 
no means uncommon. One attack of smallpox 
usually confers an immunity ^or the rest of 
life, but instances occur, relatively rare no 
doubt, in which a second attack takes place, 
or indeed even a third may be possible ; in 
most authenticated examples of second attacks 
tlie first oi¥e hasi usually been mild in character, 
and many years have elapsed between ‘the 
two attacks. The case of Louis XV. of France 
is the best-known iilfetance of a second infection ; 
that monarch first suffered from smallpox at 
the age of fourteen, aild again at the age of 
sixty-four, the second attack causing his death. 

Although the exact nature of the smallpox 
contagion is not definitely known, the results 
of inoculation conclusively prove that the 
poison is contained in the skin eruption. The 
manner in which smallpox spreads by contagion 
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makes it plain that the virus innltiplying m tlie I singularly constant in every case of smallpox, 
body of a smallpox patient is conveyed directly | whether moditied or not. In every instance in 
or indirectly to a predisposed individual and j which it can be hxed with precision the period 
infects that person. The contagion is exhaled ; is almost iin^ariably found to be twelve da^^s, or, 
froiii the skin and lungs of the patient, is pro- i to }>e more {)recise, twelve times twenty-four 
bably contained in secretions and excretions, hours The intensity of the infectioif of small- 
and beyond doubt it adheres to clothing? and pox is such that one single brief exposure usn- 
articles, and places with which the patieift may ally results in infection, and hence it happens 
have come into contact. Hence, the attendants .that the duration of incnbalion in this disease 
may convey infection, or it may be received by is accurately known. A margin of variatioif of 
entering a house from which the patient has a few hours in the onset oi the init ial iigors may 
been removed. The patient may communicj^te be accounted for by the iiour ax exposure not 
the disease from the initial stages of 4iis illness I being detinitely ascent ained 

up to the completion of con vales- 

ceiu'c, and the bodies of the dead 


also convey infection. But experi- 
ence points to the suppurative stage 
as the most dangerously liable to 
spread infection. The contagium of 
^mallJ)ox operates at a far greater 
distance than that of any of the 
other forms of infectious disease, 
and this volatility of the poison is 
one of the most imj^ortant and diffi- 
cult matters j:o be dealt with in the 
prevention of this disease. The 
following example which came under 
the wTiters notice in 18SG illus- 
trates this point, and serves also to 
prove the impossibility of domestic 
isolation unless every person within 
the range of infection is protected 
by vac^iination : A girl, nineteen 
yea,rs of age, contracted smallp(,)x at 
lier place of business, and when 
taken ill went to her liome at 91 B. 
Street, where she died on the twelfth 
day of illness, the Registrar’s certi- 
hcat(‘ being the first intimation to 
the health authorities. There was 
no smallpox known in the district 
prior to this. Although the family 
at 94 B. Street were new-comers to 
the district, and had but few ac- 
quaintances, yet wdthin the next ten 
da 3 ^s following upon the girl’s deatji, 



no less than 38 cases of sni'dloox Fk;. l.— JVlona W., aged 7. An uiivai eniuted rluld. Illu.«ttate8 \arn>la djbereta, 

„ , . ‘ ^ , at the twelfth day of tile disease. 

were ioiind m the immediate neigh- 
bourhood of this house and were removed to litvaRtoii. — At thf‘ termination of twelve davs 


hospital, the stage of the illness of each of these from the time of infection the of the 


(xises proving that they had been infected dur- 
ing the time the girl lay ill at ♦No. .04; their 
locality served to identity still further the source 
of infection. Facts such as these also indicate 
the necessity for care in the selection of the site 
for smallpox hospitals (see p. 236). 

Symptoms and Course y)f the Disease. — In - 
ciihation . — Between the moment that a person 
is infected with smallpox and the conse<pieiit 
outbreak of the disease there is a period of dn- 
cubation during w^hich there are no definite 


disease commences with sudden onset. Tt is 
characterised by rigors, sickness, intvnso head- 
ache, and severe pains ifi the back and limbs, 
accompanied bv rapid rise of temperature, which 
reaches 103", 104", or even lOp' witliin twenty- 
four hours. The aspect of th(3 patient at this 
stage is indicative of serious illness, his condition 
usually being one of complete prostration. In 
the case of infants and young children this 
initial stage is often ushered in' with convulsions. 

The symptoms of invasion are liable to vary 


symptoms of illness, although occasionally there ' in intensity, mid are not all always present in 
may be languor and malaise. This period is ' the same degree. In one patient headache is 
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the pain principally complained of, in another 
the pain in the back or limbs. The sudden rise 
in temperature is very constant, and extreme 
constitutional disturbance is common. In all 
extensive epidemics rare cases occur in which 
•death takts place during this stage. There is, 


I occur indifferently in cases mild or severe in 
I their after-course, are of two forms, erythe- 
' matous or petechial, either of which may appear 
Oti the second day. The erythematous may be 
scarlatiniform or faintly measly in character, 
widely diffused, and usually disappear in less 



Fig. 2.— Ah imvaccinated infant, aged 9 montha, which died on the tenth day of the disease. 


however, as a rule, no relation whatever between 
the severity of the initial stage and the siibse- 
(pient progress of the disease. The prognosis 
at this stage can best be guided, and indeed can 
only be guided by the condition of tlie patient 
as regards vaccination The stage of invasion, 


; than twenty-four hours. The petechise are 
I commonly met with about the abdomen and 
! thighs, and fade in about twenty-four hours. 
They are of no prognostic value, and are not of 
serious import, but they must never be confused 
with the Inemorrhagic spots which appear in 



or initial stage, lasts three days, a few hours’ 
margin being allowable for uncertainty in fixing 
the precise period of onset, and throughout the 
whole of this stage the high temperature is 
maintained. 

It is during this period that the initial or 
prodromal rashes appear. These rashes, which 
are by no means infrequent, and which may 


haemorrhagic smallpox upon the trunk and ex- 
tremities at about the, same stage. These latter 
are much larger tlian petechise, varying in size 
from a split pea to half an inch or more in dia- 
meter, and are very dark in colour ; their dis- 
tribution also is entirely different. 

The general symptoms which have been 
described usually attain their maximum on the 



SMALLPOX 


225 


third day, and it is on the third day of illness 
that the first signs of the characteristic eruption 
appear. 

Eruptive Stage . — The earliest indications of 
the eruption appear almost invariably as small 
pinkish macula? upon the face — the forehead, 
eyelids, nose, and lips becoming, more or less 
thickly studded. Almost at the same -time, 
perhaps a few hours later, similar small red 
spots appear upon the wrists, and in succession 
in varying numbers upon the 
arms, trunk, and legs. These 


, appearance of the eruption a most important 
I change occurs. In all forms the disease the 
! temperature falls, anct the general condition of 
I the patient markedly improves. In the case of 
I smallpox modified by vaccination — and these 
I constitute the majority of cases met with in 
j these days — the fall in the temperature is rapid,. 
I the subsecpient development df the rash is 
j abortive, ^and the patient usually proceeds to 
i ,an iminterrupted convalescence. In unmodified 


small spots eventually develop 
into pustules. By the end of the 
second day after their, appearance, 
i.e. the fifth day of the disease, 
they have increased in size into 
red elevated papules ; on the sixth 
day of the disease they have 
become vesicular, and the vesicles 
continue to enlarge until the 
seventh or eighth day, when they 
have reached the size of a pea, 
and usually present a central 
depression or umbilication ; the 
vesicle is locidated, and conse- 
quently if punctured does not dis- 
charge its entile contents. Signs 
of suppuration may Vje evident on 
the eighth day by the increasing 
turbidity of the contents of the 
vesicles, which by the ninth day 
are completely converted into pus- 
tules. • The adjacent skin becomes 
inflamed and swollen, more especi- 
ally the head and face, where the 
lax connective tissue opposes less 
obstruction to the swelling. The 
eyelids are completely closed, and 
the eruption and tumefaction 
render the patient wholly un- 
recognisable. The condition is 
attended with great pain and 
discomfort, most complained of 
where the skin is least yielding, 
for example the fingers and toes. 

The mucous membranes of the. 



nose, mouth, and pharynx are 
simultaneously Attacked by the 


Fig. 4. — Elizabeth M., aged 3i! ; .'■he had three good vaccination scars from vaccijia- 
tion in ir^ancy. Tlio disease is exceedingly mild, eruption sparse, riiotograph 
taken on ninth day of illness. 


eruption, also the tongue and 
larynx and trachea, giving rise to respirator^’ 
troubles. The pocks on the tongue and mucous 
membrane of the month are altered in a/)pearancc 
by the fluids with which they are macerated. 

The general condition of the patient during 
the development and progress of the eruption 
is important, and the earlier phases of this 
stage derive additional interest from their value 


smallpox, however, the decline in t(*mperature is 
slower, the general relief less marked, and with 
the progress of the inflammation of the skin the 
high fever and suffering* return, the t(?mpcra- 
tiire never perhaps having reacl|cd the normal 
(^ee Chai'ts}, sleeplessness and delirium adding 
to the gravity of the case. * 

About the eleventh or twelfth dav of the 


in differential diagnosis. 

As already stated, the first indication of the 
eruption is upon the third day, at a time when 
the febrile and general constitutional disturb- 


disease, the pustilles begin to dry and scab, the 
process usually following the sequence of their 
appearance. A yellowish exudHtion takes place, 
first upon the face, followed by desiccation, and 


ances are at their maximum. But with the accompanied ty a characteristic offensive odour. 
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Pain, tenderness, and swelling meantime gradu- 
ally disappear. 

After a variable })eriod,* extending perlig^ps tu 
eight, ten, or twelve wecics or more, the falling- 
off of the scabs is completed, as also the desqua- 
mation of adjacent skin. For a varying period 
•the hyperfciuic condition of the sites of the scabs 
persists, leaviiTg reddish blotches, especially 
marked in cold weather. These ultirjiately dis- 
appear, blit the scarring which results from* 
destruction of the skin persists through life. 
Loss of hair is common, but the loss is not as 
a rule permanent, unless the pocks on the scalp 
have been deep. 

Convalescence is frequently interrupted by 


large tracks of skin the pocks completely 
coalesce, more especially this is the case on the 
face, hands, and arms, whilst on other parts of 
the body they are closely crowded together, 
i'he miicoub membranes and the larynx are 
usually implicated. High temperature < and 
delirium are ^prominent symptoms. Kecovery 
fron> this form of disease is the exception ; when 
it does take place convalescence is slow, and 
great permanent disfigurement ensues. 

Furpu7'a Variolosa. — This name is given to 
the happily rare form of smallpox believed to be 
ai:i^ociated with the hsomorrhagic diathesis, and 
which is* cliaractiuised by extensive haemor- 
rhages into the skin, and of internal parts. 




Fig. 0. - Mary 1) , aged 23, had never been vaccinated. The illustration shows the twelfth day of illness, and is in marked contrast 
tVic preceding vaccinated case. The eruption is continent. Constitutional disturbance was great, and convalescence 
‘ exceedingly protracted, but the patient ultimately recovered, though with permanent scarring and distlgureinent. 


the occurrence of boils, which often recur to a 
most troublesome extent for many we-igks. Bron- 
chitis is frequent ; pleurisy, and inflammations 
of the joints, are not uncommon. 

Conjunctivitis is a not infrequent complica- 
tion. An ulcer ofteil occurs on the cornea, 
■commencing at its edge. 

Clinical Vai'iations in Smallpojr. — It will be 
obvious that there are considerable variations 
in the type of smallpox, and it is necessary 
that three prominent types should be specially 
alluded to. 

Variola conJlu%ns is a term usually applied to 
those forms of smallpox in which the eruption 
<jovers practically the whole of the body ; over 


* Variola ha^inorrhagica pust^osa^ as the name 
implies, associates the Inemorrhages with the 
ordinary eruption of smallpox. Heemorrhages 
occur in the papules, and also in livid spots on 
the trunl and© limbs, and the condition of the 
gums resembles that seen in scurvy ; bleeding 
from the nose and rectum, hyematuria, and in 
women metrorrhagia, are frequent. The initial 
sym})toms in this variety are severe, the 
secondary fever usually low and accompanied by 
great prostration. Both forms of disease are 
almost always fatal. 

Varioloid. — Varioloid is the name commonly 
given to a form of smallpox, mild in course and 
short in duration, and which, in fact, is the form 



SMALLPOX 


227 


that the disease commonly takes when it o-ttacks 
those who have been previously vaccinated. 
The term “ modified smallpox ” is equally 
applicable. Vaccination O/.v.) protects most 
persons completely for a certain length of time 
from smallpox, but the longer the term of years 
since this protection was afford^sd, the less will 
its influence be, conseqTiently the terms ‘‘vario- 
loid ” or “modified smallpox,” under wfHch are 
included all these modifica- 


on trunk and legs, but more scanty on the back. 
Stage of rash xesicular. Frequent cough, 
laryngeal in charactK'r ; eyes snfTus/'d ; patient 
moaning and delirious ; numerous dark, luemor- 
rhagic spots on the back, chest, and legs ; 
eruption evidoiit about the tongue, sordes, 
blood-like on lips and teeth ; pccasibnal efforts 
to vomit, patient constantly grinding her teeth. 

The eruption progressed in the usual way 


tions, must be regarded as 
comprehensive ones. Gener- 
ally speaking, the initial 
symptoms do not differ from 
those already described. 
They may, however, be of 
shorter duration, and the ill- 
ness may terminate with the 
appearance of a pimple or 
two upon the face or wrists, 
the temperature falling ab- 
ruptly to the normal ; indeed, 
but for the association of 
the illness with other cases 
of smallpox there would be 
nothing tea be considered 
pathognomonic in cases such 
as these. The initial exan- 
themata, already described, 
are met with in varioloid ; 
the erythematous rashes are 
said by authorities only to 
occur in this variety of the 
disease, and to be not infre- 
quent. 

The true eruption presents 
every variety in amount, and 
it may abort conqjletely at 
the second, third, or subse- 
quent day of its appearance, 
instead of following the usual 






course, and convalescence at 


once commences. The erup- 
tion, though discrete and 
sparse in its distribution, is 
quite characteristic, and ex- 
cept for this limited distribu- ' 
tion, and the abjupt chteck to fig. o.--,Tame8 b , a! 
its development, it answers fm'uSnM'f sni 
the description given ; it is (sixth day of iiine 

chiefly upon the face, wrists, trifling, 

hands, and forearms, and very spaj*sely scat- 
tered on the trunk and limbs, \t 3 ry little on the 
bact. In rare cases the disease runs a more 
severe course, approaching the unmodified 
disease. 

The following cases are illustrative of some 
of the salient clinical fea'^ures, and must be noted 
in connection with the accompanying charts : — 

Cask I. — Kate H , aged 10. — Admitted 


Fig. fl.-— .Tames B , as^ed 44. Had i»een vaccinated in infancy, one faint scar he<arin»; 
evidence of tile fact, and he had been re-vaccinated on the second or third day of 
incubation of smallpox, two places developing fairly well. The eruption is seen 
(sixth day of illness) to lie exceed itigly sparse, and the constitutional symptoms were 
trifling. 

y spaj*sely scat- during the next twenty-four hours, the patient 
bry little on the in the ineantime remainmg more or less delirious, 
ise runs a more Some sleep had been procured after bromide of 
the unmodified pottissiuni, but when avv’^ake thtf patient required 
■ careful restraint to jireveui her rubbing or 
itrative of some scratching the affected parts, 
id must be noted : Numerous b^ullfc containing blood-stained 

nying charts : — i serum apparent about the lace. Several of 
10. — Admitted ; these liave been rubbed by tl^e patient, leaving 


June 28th, on the fifth day of the illness, with i large abra.^ions on various parts of the fare ; a 
a very diflfuse rash cohering over the entire face, ; similar condition exists on the right wrist. The 
•arms, and hands, patches of cohering eruption ■ cough conthiues, and is relieved by spraying 


228 


SMALLPOX 



1 

■ 


LV 

■Si 


VIX 




B 

a 

D 

a 

a 

D 

B 

Q 

D 

e 

s 

B 

ai 


D 

a 

Q 

D 

B 

B 

D 

B 

B 

D 

B 

B 

0 

a 

B 

D 

0 

B 

n 

B 

B 

a 

B 

B 

n 


■ 

■ 

■ 


■ 

■ 

■ 

■ 

■ 

I 

■ 

■I 

■I 

ai 

■ 

a 

■ 

a 


a 

a 

I 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 





■ 

■ 


■ 

■ 

■ 

■ 

■1 

■ 

B: 


r 


a 


a 

a 

a 

iB 

1 

B 

a 

a 

a 

a 






a 

a 

a 

a 






I 

■ 


■ 

I 

■ 

■ 

■1 

■ 

■ 

■ 

a 

ai 

a 


i 

i 

a 

a 

a 


a 

a 

a 

a 















i 

1 


■ 

! 

I 

1 

■1 

■ 

1' 


a 


a 


a 

a 

i 

a 

a 


a 


a 

a 













r 


■ 

i 


■ 

■ 

■ 

■ 

■ 

i 

a 


a 


a 


a 

a 

a 

a 

a 


a 

B 

z 


a 



a 







■ 

■ 

■ 




1 


■ 

■ 

■ 

! 

■ 

a 

1 


I 

■ 

a 


a 

B 

a 

a 

iB 


a 

a 


_ 

i 



i 


K 

m 

i 

a 

a 

■ 

■ 

■ 


1 

■ 


■ 

■ 

1 

i 

■ 

a 

I 


a 

ai 

1 


1 

B 

a 

a 

B 


a 

a 

B 

fl 

i 

a 

■ 

K 


B 

B 

i 

a 

a 


■ 

m 



■1 


■ 

■ 

1 

i 

■ 

■ 

n 


a 

■ 

a 


a 

a 

a 

a 

B 


a 

a 

B 

B 

a 

a 

m 

a 


fl 

B 

fl 




■1 

i 



■i 


■ 

■ 

i 

■ 

■ 


a 

:■ 

a 


a 

a 

a 

a 

B 


B 


B 

M 

z 



a 


B 

B 

B 




■I 

■ 







LB 

H 




n 








a 

1 

r 

... 

i 

r 

f 

itI 

r 

r 

n 

U 


. 


1 



■ 

■I 

■ 






j 



n 

Li 

f 

r 





■■ 






I 

■ 

■ 

i 


■ 

■1 






L 

□ 


“ 

r 

n 

n 

r 

n 

r 

r 



B 


1 

n 

n 

r 

a 

a 




B 

a 

a 

■ 

■ 

i 


a 

I 

■ 

1 

■ 

■ 

■ 

11 

ii 


11 



■ 

■ 

■ 

■ 

■ 

■ 

B 



B 

ii 

B 

Vi 

fl 

a 

a 




B 

a 

a 

■ 

■1 

i 


1 

1 

1 

1 

1 

1 

1 

1 

1 

h 

■ 

■ 




1 



Z 




il 









B 


□ 

■ 

■1 

■ 



■ 



m 




a 

a 

. 

1 

fl 

Ii 

a 








B 


□ 

_ 

_ 





■ 

■ 

■ 

■ 

a 

■ 

■ 

■ 

■ 

1 

■ 

a 

a 

m 

■ 

11 

a 

H 

a 



■ 

IB 

'■H 





a 


B 

a 

i 

■ 

■I 

■ 

■ 







■ 

■ 

■ 

■ 

■ 

11 


a 

i. 

■ 

■ 

■ 

a 

m 

a 

Wt 

B 


i 






i 


B 

a 

a 

■ 

■ 

■ 

■ 


■ 

■ 

■ 

■ 






■ 

11 

m 


n 



a 

a 

m 


z 


■ 

E 

B 

B 

fl 

B 




B 

a 

a 

■ 



J 












■ 

m 

“1 

L 




ill 

n 




B 

IB 

B 

B 

■ 

B 


z 


B 

n 


i 

■ 

■ 

■ 


_ 

_ 

_ 






■ 

■ 






a 

a 

m 

a 

a 

a 



z 




IB 

a 

a 


ifl 

J 


■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 



■ 

■ 

■ 


a 

a 

■ 









a 

B 

_ 


_ 





z 


z 



■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 



■ 

■ 

■ 

■ 

a 

a 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

B 

a 

a 

a 















■ 

■ 

■ 



■ 






■ 

a 

a 








B 

a 

IB 


ifl 

B 

B 


B 

fl 

B 




























_ 



■ 


B 

fl 

B 


B 

B 

B 













■ 



-J 

L 










B 

B 

B 

B 

B 





J 








































a 

a 

a 

a 

a 












— ] 


■ 

a 

a 

■ 

■ 

a 

a 


a 

a 

a 

B 


B 

a 

a 







I 

I 

1 


■ 











■J 

■ 

■ 

■ 

■ 


■ 

■ 

H 


LJ 

L. 



n 

fl 

r 


fl 

fl 

fl 

■ 

c 

fl 

B 

B 

B 

fll 




■ 

■ 

■ 

■ 

■ 

■ 



n 





■ 

■ 

r 

r 

■ 

ii 

B 

B 

Q 

B 

Q 

B 

B 

B 

B 

B 

B 


Q 

H 

B 

B 


c 



L. 




■ 

■ 



■ 

■ 

■ 

■ 

■ 

■1 

■ 

■ 

■ 

■ 







a 

B 

B 

B 

B 

B 

a 

a 



z 

B 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 








I 

z 

r 

a 

a 

a 

a 

a 

a 

a 





B 

a 

a 

a 

_ 



■ 

■ 

■ 

■ 

■ 




□ 

1 










z 


a 

a 

a 

a 

a 

a 

a 



“1 

— 

B 

a 

a 

a 

a 

fl 

B 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

Hi 

■ 

■ 

■ 

a 

□ 















a 

B 

B 

L 














r 


z 




a 

a 

a 

a 

a 

a 

a 

a 

a 









z 

z 

n 

p 


h 



1 





r 

■ 

■ 



n 

i 

z 

i 

n 

n 

n 

n 

n 

n 

n 

r 











i 


CASE I. 


A^AY 24- 2G . ZY gB R- ^ 3o 


DSmuI 

n 


X 

SI 

IHSSH 




im 


BQ 

aE 

IDIE 

IBI 

m 

Il|3i7ll 

i 

a 

i 

ai 

m 

IQB 

n 

3^ 

7 



wN 

aoi 

a 

D 

a 

EH 

m 

a 

m 

IB 

B 

D 

9 

0 




]i 


7 

Il 


■1 

IBI 

111 

>11 

1 1 i 


"7 

~T 

4 






__ 

■I 

ran 

zt 




T 

X 



II 

9 

9 

M 

9 

■ 

fl 

9 

4 






■1 

!■! 

li 

Eli 






n 


.. 


M 

in* 




M 

X 



l| 

■ 

■ 

■ 

M 

■ 

fl 

■ 







■1 

Bl 

lii 

BB 






rt 


, 

1 

1 

1 

M9 

X.- 





T 1 


il 

■ 

■ 

■ 

■ 

■ 

B 

9 





105 

104 

■1 

Bl 

ill 


; , 

i- 

. i 


r ^ 



11 

■1 

il 

9 

nn 

L 


- 

- 

z 

ij 

I 


II 

E 

9 

■ 

M 

■ 

fl 

■ 


L 


z 



ifl 

■9 

rt " 

1 


i 


li 

E 

■ 

E 

1 

1 

li 

Brai 



II 

■ 

■ 

i 

M 

■ 

B 

M 

z 

M 

■ 



--y 

MB 

BBB 

IMH 

■ 

1 


r 






X 

mi 





B 

n 

■ 

■ 

II 


z 

T 










'i 


il 

B 

hm 

il 

1 

1 

■ 

El 


Ml 

■ 

9 

■ 

■ 

■ 

n 

Ml 





■ 

n 

■ 

1 

II 



M 










— r 


fl 

il 

9 

il 

Ml 

M 

9 

1 

9 

1 

t: 

M MJ 





w 

BBI 

9 

■ 

II 













._T 

- - 

ill 

iifl 

II 

IPIB£ 

fj 

|1 

HI 

M 

3 

E 

9 

9 

■■ 

in 


z 



i 

!9 

I 

■ 

II 













■ T 

ill 

mli 

il 

ifrai 

fl 

fll 

■I 

n 

i 

M 

H 

r.i 

n 

IMM 





i 

ii 

■ 

1 













T 


IB 


pi 




HI 

i 

■ 

H 

M 

1! 


in 






X 


T 









■ 

M 

4 


105 


"T 



in 

il' 


n 


m 

i 

■ 

■ 

1 

1' 

n 

iini 

III 

■ 

■ 

■ 

m 


9 

1 









■ 

I 

■ 



■1 


ill 

ivni 

1! 

i 

9 

9 

— 


r: 




li 

M 

■9 

9fl|9^ 

999 

■ 

9 

■ 

w 



T 


z 







■ 

9 

9 



■1 



iiiS 

i> 

il 

il 

E 



IS 

M 

M 

H 

ri 

M 

II 


■li 

1 

■ 

■ 

■1 


1 

■1 

II 

■ 

■ 

m 

■ 

■ 


■ 

1 

■ 

■ 

■1 


■1 



HIM 

il 

il 

1 

M 



111 



L 

L 


IBM 

ISn 

ni 

M 

■ 

■ 

m 



Z 

X 



- 





■ 



U 


11 


imi 

lira 


■ 

■ 

9 

M 

M 

!|i 

H 


L 


M 

111 

1111 





n 



91 

■ 





■ 

fl 

9 

9 

1 

9 

9 


il 


XL 

IIM 

il 

■ 

1 

9 

M 

M 

ii 

H 

■ 

1] 



1 

iim 

T’’ 




B 



■I 

9 





9 

1 

i 

9 

9 

■ 

9 

102 

lOT 

100 

99 

Noim 

96 


11 

1 

"Tt 

lii 

Ml 

1 

i: 

9 

9 

H 

ii 

m 


ri 



111 

iwr 





P 



9 

i 





9 

1 

■ 

9 

■ 

■ 

■ 


i 

1 


lii 

Ml 

i 

■ 

i 

1 

H 

li 

m 





11 

III 

X 


4 


■1 



9 

9 



9 

■ 




. 

■ 

Ml 

■ 


in 

rnS 



■ 

■ 

M 

H 

T 

11 

1/ 





VI 

III 


1 





» 

■ 





9 

■ 

■ 

E 

■ 

■ 

■ 

T 

1 

1 

■■1 

fin 

■1 


■ 

■ 

■ 

■ 


k 

in 

9 

a 

■ 

m 



9! 

9 





9 

1 



1 

1 

□ 

■1 

■ 

! 



1 


■ 

9 

M 

H 


1 



m 

9 

■ 



9 

i 

■ 

9! 



i 

9 





9 

1 



1 

I 

■ 

il 

■ 

1 

Ti 

111 

1 


1 


9 

1 





m 


i 

nil 

nil 

9 

1 

i 

m 



9i 

i 





9 

1 


! 

1 

9 

■1 

i 


XL 

rai 

1 


i 

i 

9 

i 





I 

B 

i 

EliS 

Bin 

■ 

If 

I 

■1 



9! 

■ 





■ 

. 



1 

1 

■ 

H 



"TT 

IHH 

1 


M 

■ 

i 

9 





i 

H 

1 

nil 

Bill 

■ 

111 

■ 

■1 



■1 

9 





■ 

■ 



■ 

i 

■ 

"t 

TT 


MM 

in 




■ 

M 

M 


H 

M 


M 

1 

1 

iiirii 

■91 

9 

1 

9 




9! 

X 





■ 

9 



■ 

1 

1 

■1 

Bl 


■M 

HI 




i 

■ 

i 


■ 

■ 


■ 

9 

El 

mi 

nr.i 

■ 

■ 

1 




Ill 

II 





i 

■ 



■ 

■1 



■■1 

in 



M 

H 

M 

M 


M 

H 





nil 

9lf 

■ 

.4 

1^ 

m} 



III 

!9 






■ 



1 

■ 

J 

■1 

IBI 


MM 

IMH 



■ 

■ 

9 

M 







□4 

inn 

nil 

■. 

M 

■ 

91 



9! 

li 





■ 

■ 



I 

B 

■ 

■1 

Bl 


ill 

in 



i 

i 

9 

H 


L_ 





II 

nil 

■I'il 

ill 

■ 

■ 

■1 



lii 

II 





■ 

■ 



■ 

■ 

J 

■1 

Mil 


MM 

m 



■ 

■ 

M 

M 


H 

H 

M 

H 

H 

II 

iiiii 

ni 

IM 


■ 

■1 

111 



X 


Z 



■ 

■ 



1 

B 

■ 


- 


MM 

nil 





M 

Ml 






L 

11 

iiiii 

9*9 

H 

L 

■ 

■1 

IM 

■ 

Ml 

11 

fll 

■ 

■ 


■ 

i 



I 

I 

■ 


H 


MM 

lii 





IM 

M 







IT 

inn 

991 

■ 

>■ 



X 

1 


m 

■ 

9 

1 


9 

i 



1 

1 

1 


f 


MM 

i■ll 





■ 

M 





H 

M 

II 

HIM 

999 





X 

n 

■1 

IP 

9 

9 

1 


i 

9 



' 



i9 

in 


r 












inii 

Ell 


L 



■■ 

fi 

■1 

ik 

9 

9 

9 


■ 

■ 



■ 

■ 

■ 



T 

■II 

— -H 

T 

■p 

— i 

— 








”1 


■III 

999 

■ 

■ 

■ 

■i 

i! 

1 

■1 

II 

11 

9 

9 


r 









X 



Ml 

II 










4 


Min 

ni 

■ 

M 

■ 

■I 

BIFi 

I 

■1 

II 

El 

■ 

Wi 


-L. 







1 1 

x 

1 

nr 
1 1 


1 

12 

r- 



It 

L_L 







1 

Mill 

M^IM 

M r 
l..LL_ 

L 

M 

u 

1 

U 

X 

1 

L 

HI 

u 

IH 

X 

K 

M 

s 

i 

a 

a 

a 

ri 

u 



* 

u 


Ml 

■■ 

HU 


H 


■ 







H 

M 

M 

1 

inn 

III 


■ 





Z 

X 


■ 

M 

■ 

■ 

■ 

■ 


L_ 




EMI 

■■ 

nil 


1 





Ml 



H 

n 

m 

n 

1 

inn 

999 

■ 

■ 


m 

Bl 

1 

■ 


■ 


L 

■ 

■ 

■ 

9 




i- 


■J- 

X 

rTT 


i 


IM 

■ 

■ 

■1 



M 

■ 

n 

H 

II 

inn 

III 

II 

II 


■1 

11 

■ 

■ 


9 




■ 

■ 

9 

■ 

■ 




EMI 

■■ 

nil 

in 

H 


n 

■ 

■ 

■1 



M 

■ 

H 

H 


inn 

999 

II 

11 


■1 


I 

■ 


■ 

■ 

M 




■ 

■ 

■ 

■ 

■ 

■1 

EMI 

!■ 

nil 

in 

M 


H 

i 

1 

■! 



H 




1 

inn 

III 

■ 

II 


■1 


■ 

II 


M 

■ 

M 



H 

_ 

- 

- 

■ 

■ 

■1 

EMI 

il 

nil 

III 

M 


n 

i 

1 

Ml 



H 

m 

m 

n 


inn 

III 

- 

- 

- 

Li 


- 

II 



- 

- 



- 

- 


- 

- 

J 


1 disturbances Qt* no time greot” | 


with glycerine 
and tannin and 
chlorate of pot- 
ash. No further 
haemorrhagic 
spots have de- 
veloped- 
The subsequent 
progress of the 
case corresponds 
with the descrip- 
tion already 
given. The pa- 
tient died on July 
3rd, the eleventh 
day of illness, 
practically at the 
commencement of 
pnstulation. The 
course of the tem- 
perature whilst 
under observa- 
tion is shown on 
the chart. 

C A s E 11. — 

Sar^ah P 

aged 1 2 ; unvac- 
c fnatc d. — Th e 
whole course of 
the disease in this 
case was mild, 
secondary fever 
lasting only about 
eight dayfe, as in- 
dicated by the 
chart. The tem- 
perature having 
regained the 
normal, convales- 
cence was unin- 
terrupted. 

Case TIL — 

Jane W , 

aged 22 ; unvac- 
c i nat ed. — The 
case derives inter- 
est from the cir- 
cumstance that 
^-he patient came 
under observa- 
tion on the first 
day of illness, and 
the course of the 
temperature is 
consequently re- 
corded from the 
commencement 
to the termina- 
tion. 

The disease 
took the conflu- 
ent form, was 
attended withi 


Cass II. 
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hsemorrhagic spots, and in tii^ salient points 
resembled Case I. 

Cases IV. and V. — The course of fever in two 
more confluent cases is indicated in the cases 
of Louisa H — — , aged 7, and John P , aged 


both being unvaccinated. 


nausea, and vomiting. On the morning of the 
18th he observed some faint s})ots on his face, 
and he was admitted to hospital on July Iflth 
with a few small shotty papules about the size 
of a pin’s head, but with distinct areola on the 
face, wrists, and arms. On the low(*r part (jf* 



In marked contrast to these may be placed 
the cases of the disease modified by vaccination. 
The duration ^nd severity of the i^^nesses are 
fairly indicated by the course of the fever. 

Case VI. — Henry N ,aged 21 ; vaccinated. 

— The illness commenced on the morning of 
^uly 16th with violent shivering, followed by 
intense headache, pains in the back and limbs, 


the abdomen and the upper part of the thighs 
were scattered considerable number of some 
pctechifc ; these were also met with on the sides 
of the body, extending up to t^ie axillm. 

On July 20th a few of the spots on the face 
were vesicular, the others drying up, those on 
the arms and hands were more shotty, and a 
very few more papules had appeared on the 
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back and le^s. The petechial rahh had almost 
entirely disappeared. 

J'ldif 21k/. — T he vesicles on the face had 
become pustular, ])attery yellow in colour, 
urabilicated, temperature sub-normal. 

July ji.’bvZ. — Progress satisfactory, 

petcchue still faintly discernible, the eruption 
drying and scabbing. % 

Complaints of the throat feeling a little 
h\isky, a condition which ceased to be men- 
tioned after twenty-four hours. 

The course of the temperature in a few 


! vicinity. Pie will also note carefully the con- 
. dition of the patient in regard to vaccination,. 
^ and he will consider the age of the patient. ^If 
' the case be one of measles, one of the most 
I helpful things which he can have regard to is 
! the course of the fever during the illness. In. 
j sjuall'pox, with the ap])earance of the eruption 
I on the* third day, the temperature will begin to 
i drop, and the general symptoms for the next 
j twenty -four hours will be greatly ameliorated.. 
; With measles, on the other hand, the tempera- 
' tute will remain high. The history of the case 



Case IV. 


should help him 
to decide be- 
tween smallpox 
and typhus fever^ 
pneumonia, or 
influenza during 
the pre-emptive 
stage, and there 
should be no* 
difficulty what- 
ever in differenti- 
ating after the 
eruption has ap- 
p cared. Some 
confusion fre- 
quently arises 
between the 
highly modified 
cases of small- 
pox and chicken- 
pox. Here again 
the condition of 
vaccination and 
the age of the 
patient must be 
first considered^ 
together with 
the presence or 
absence of small- 
pox in the vicin- 
ity, but the dis- 
tribution and the 
character of the 
rash will furnish 
^\Aie safest guide 
in these highly 


modified cases 


typical cases is indicated on the charts of Cases 
Vll. to IX. 

Jane W , aged 12 ; M. W , aged 14 ; 

Matilda B , aged l5. 

In each case the eruption was extremely 
sparse. ^ 

In connection with the differential diagnosis 
of smallpox, difficulties are only likely to arise 
in the early stages of the disease, when there 
may be some doubt as to whether or not the 
case is a severe one of measles, of typhus fever, 
or of influenza. 

The practitioner will, of course, ‘bear in mind 
the prevalence or otherwise of smallpox in the 


of smallpox, concerning which doubt might arise. 

In such cases of smallpox the eruption is 
; mainly on the^'face, wrists, and the arms, very 
I sparse indeed, if at all, on the back. ‘ The 
j secpience of its appearance has already been 
i alluded to and its character described. With 
j chicken-pox at corresponding stages the eruption 
j ma}’- also be on the face, arms, and wrists, but 
the bulk of it will be on the trunk, especially 
the back. In the early vesicular stages, the 
vesicles are very much more superficial than 
those of smallpox, resembling blisters from 
minute scalds. Frequently these vesicles break, 
leaving in severe cases, and especially when a 
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child has aggravated it by rubbing the clothing 
against it, an ashy grey ulcerated surface, not 
unlike that produced by a burn, larger in area 
perhaps, and certainly more superficial than 
the eruptive pock in modified smallpox. The 
coexistence of the various stages lof the eruption 
will also be noted. • 

In almost all smallpox outbreaks, nuAierous 
instances come under notice in which the small- 
pox patient has sought the protection of vaccina- 
tion some time after exposure to infection, and 
had been vaccinated at some period during ^he 
stage of incubation of smallpox. This circum- 
stance has given rise to the not uncommon 
cases in which vaccinia and modified smallpox 
arc concurrent, that is to say, cases in which 
the vaccination runs its course, more or less in 
the normal way, at the saine time that the 
patient is passing through a modified attack of 
smallpox. 

The important question arises as to whether 
or not it is of use to vaccinate a pci’son after a 
certain number of days have elapsed since his 
exposure to infection. As a matter of routine 
practice, eve^y person so exposed ought certaiirly 
to be re-vaccinated at the earliest opportunity, 
and if tiiat vaccination takes place within three 


days the f)atient will probably be altogether pro- 
tected. If, on the otiier hand, the vaccination 
has been delayed for from between the second 
to the eighth day, the probability is that the 
attack will be modified, but after nine days it 
is too late, and the protection cannot be relied 
upon. 

There js, however, something more to be said 
* upon this extremely interesting question. 

Dr. Roberts, of the City Smallpox Hospital, 
as a routine practice, vaccinated 20'! patients 
admitted to the smallpo> hospital between the 
second and sixth days of illness. Two of these 
cases who were vaccinated l>efore the eruption 
appeared had concurrent vaccinia and modified 
i smallpox. Two others, vaccinated on the second 
I day of the eruption, ultimately develo[)od vac- 
I cinatioii vesicles, the smallpox rumiiug a very 
modified course. These were the only results 
obtained out of the 200 experimented upon. 

It is generally accepted that cases of doubtful 
diagnosis in which vaccination has been suc- 
cessfully performed are cases of some illness 
other than smallpox ; but in the eases noted 
there is no doubt as to the diagnosis, and 
: indeed similar incidents have occurred during 
i most of the extensive outbreaks. 


Table, showing Age, Condition in regard to Vaccination, and Nature or Illness 
IN 840 Consecutive Cases of Smallpox. 




Number and Cliaraciei* of Cicatrices. 



j 




Good. 




Indifferent. 

I \aeci- 

j Re-vac-! nation 
icinated. doubt- 
- - fill 

Not 

vacci^ 

nated. 

Age. 

1. 

2. ' 

3. 

4 or more. 

1-? 

2. 

3. 

4 or more. 



Under oiiej 
year . 1 

... 

... 


1 mild 

... 


1 severe 




4 severe 

6 fatal. 

:1 year and J 
under 10 1 

2 mild 

5 mild 

7 mild 

11 mild 

7 mild 

5 mild 

10 mild 

5 mild 



1 severe j 

2 severe 


5 severe 

6 severe 

2 severe 

5 severe 

... 

* severe 

45 severe 
25 fatal | 

10 years f 

6 mild 

22 mild 

• 

39 mild 

52 mild 

5 mild 

17 mild 

21 mild 

28 mild 

3 mildb 3 mild 

] 7 severe 
15 fatal 

and un- | 
der 20 [ 

9 se\*ere 

5 severe 
1 fatal 

6 severe 
1 fatal 

8 severe 

... 

;1> severe 

13 severe 

16 severe 

1 4 severe 
2 fatal 

... 9 severe 

... 3 fatal 

1 

20 years 

17 mild 

21 mild 

9 mild 

4 mild 

14 mild 

22 mild 

16 mild 

jlO mild 

2 mild^ 1 mild 

10 severe 
15 fatal 

and un-- 
der 40 

4 severe 
1 fatal 

21 severe 
1 fatal 

9 severe 

■ ♦ 

• ... 

27 severe 
5 fatal 

39 severe 
4 fatal 

16 severe 
2 fatal 

j 1 severe 

i 

1 

5 severe 
,5 fatal 

Over 4of 
years . 1 

2 mild 

3 mild 



5 mild 

3 mild 

1 mild 

j 6 mikf 

1 mild 


6 severe 

3 severe 

1 fatal 


10 severe 
6 fatal 

9 severe 
2 fatal 

1 severe 

! 

1 severe 

... ^ 2 severe 
2 fatal 

• 

! 2 severe 

! 

i 

- 1 


Summary. 


Vaccinated -1 


Having one or more good scars 
Having indifferent scars 
Vaccination doubtful (no scar visible) 

Not vaccinated . . . . 


fCotal. 

Died. 

Mortality. 

284 

5 

1 *7 per cent, 

374 

21 

5 6 ,, 

38 

10 

26-3 ,, 

139 

61 

43-9 „ 


1 Said to have been re-vaccinated. 




June ^1*^— Felt' yf/y ill Yyfnt to vrorh for a ohort time and returned to btd 

£ 2 ."*— ytent tor/ork but gave up on account of Sudden ilhe^'i and ^r/cnt hoTnc /o Aed 
" 23 ^*— Fomt indications o F erupt ion at mght. 

Case V. 
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Prevention . — Isolation and disinfection alone j Administrative measnres of a striu<rent kind 
would be futile in limiting the extension of | are, however, necessary in limiting the exteu- 
.smallpox ; this was so profoundly felt in pre- ! sion of smalljiox in this countrv, on account of 
v^accination times, that inoculation of the dis- j the dithciilty or indeed impossibility of extend- 
ease itself was resorted to, since experience ! ing to the entire ])opu1ation the complete safe- 
.showed tho inoculated disease to blMiiuch milder ; guard which etiicicnt vac'cination, affords. 
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certain conditions of climate which are more 
favourable to smallpox than others, but there is 
no reason to suppose that in these latitudes 
difFerences of climate affect the incidence of the 
disease at all, in fact different outbreaks of 
• smallpox ‘have , reached their respective maxi- 
mum under ver}^ varying seasonal conditions. 


those who may have been infected, and re- 
vaccinating all who may have been in contact 
with them, the outbreak will be limited ; but 
such measures are not possible in all cases, and 
1 it is easy to understand that if persons whilst 
actually sulTering from smallpox, • and from 
, negligence, or from ignorance of the nature of 



Tlie reason eis rather to be sought in the 
circumstances attending the importations ; in 
cases in which the infected person has by good 
fortune been in contact only with the vaccinated, 
and when his illness is discovered at an early 
stage, and he and all things likely to be infected 
are promptly removed and dealt with, then it is 
easy to understand that there would be no ex- 
tension of the disease ; or again, by extreme 
watchfulness, and by prompt isolation of all 


their illness, have followed their usual aVocaF 
tions, or travelled in public conveyances, or 
even visited places of public entertainment, an 
extension of the dis6ase must follow ; again, 
instances are frequent in which the patient^*-has 
lain at home for a time, the children attending 
school perhaps, adults and lodgers going to 
their business, the mother dividing her attention 
between the patient and the shop, infected 
linen and other articles sent away, visitors 
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calling at the house ; these are the circumstances 
which sufficiently explain why in the one case 
the disease takes liold upon a town, and why in 
another case the outbreak is soon suppressed. 

The most careful, patient, and tactful in- 
quiries are necessary in tracing tllfc connections 
between cases of smallpox, and it is only* by 
these inquiries that fresh cases can be discovered 
in the early stage, and that missing links in the 
chain of evidence connecting cases together can 


clothing re(piire to be destroye(i, a lil)eral com- 
pensation should be ]>afd under the terms of the 
Public Health Act. 

The rooms should be stripped of wall-paper,, 
which is removed and burnt. Special inspectors,, 
experienced in the work, should vjsit tile houses 
to ascertain precise particulars as to the vac- 
cination of ^he inmates, visitors, and neighbours, 
and also endeavour to tind out all the persons 
who have been in contact with the uatienL 



Case IX. 


he foiuid. It is desirable that legfslation should 
nnpose a penalty upon responsible persons who 
wilfully withhold information, or knowingly give 
false information in answer to inquiries made by 
the medical officer of healtji. 

It is a good routine practice, that whenever a 
case of smallpox^ is notified under the terms of 
the Notification Act, or discovered by members 
cf the staff, the patient should be at once 
removed to hospital, the house disinfected 
throughout, the bedding and clothing removed 
to the disinfecting station. If the bedding and 


Notice should be sent to ^he vaccination officer 
that the case has occurred, and full particulars 
of all contacts also sent to him. Tf any persons 
living in other towns have visited the patient, 
information must be at once sent to the medical 
officer of the district, and notice sent to the 
school attended by the children (if any), pre- 
cluding their further attendance. Absentees 
from school or business, class-mates, or work- 
mates of the patient must be sought, and when 
necessary notice sent to the employers. 

A special effort must be made to induce other 

i 
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inmates of the house who may be employed in 1 of the hospita'l for other forms of infectious 
large works or offices, et^,, to he re-vaccinated, i diseases. 

If they refuse, an intimation should be sent to 1 These requirements make the selection of a 
the employer that it is advisable for them to } site difficult, more especially as a large area of 
remain from work for fourteen days. ' vacant land is necessary around it, a})proxi- 

The , iAfected house must he visited, and ail | niatcly withiil a radius of 400 yards or upwards, 
contacts visited every day for fourteen days, i It must be remembered also that means must 
and every few days for another pertod of tw o j 1 *e taken to prevent future encroachments upon 

weeks, to ascertain if any further sicknesi? I this land by dwellings or buildings likely to 

occurs ; and if any ailment is reported, a | attract people to the vicinity, 
medical officer should visit the sick person Conainictlon . — The hospital should be con- 
forthwdth, to ascertain the nature of tin; illness. sf^riicted upon the pavilion system, and in 

A sjiecial staff ought to be cmployc'd exclus- eonfornntv to the well-known principles in 



r FlO. 7. — Simon M., aged 28. Twelfth day of disease. Represents the customary seventy 

in an unvaccinated man. 

ively for smallpox in regard to ambulance, dis- ' regard to lighting, ventilation, cubic and floor 
infection, etc. * spaces, etc. : it should" contaifi a liberal margin 

It nmst always be remembered that the to allow of the isolation of suspected cases, and 
patient is infectious from the coininenceinent of it is also necessary to make provision for the 
the illness until the final removal of all signs of i temporary accommodation of persons who have 
scabbing and scaling ; in fatal cases the cadaver j been in jntimate contact with the patient before 
is highly infections, and the coffin enclosing it | removal. He*iice a city, say of 250,000 inhabit- 
should he packed with^disinfectaht and conveyed ; ants, should have always available not less than 
direct from the mortuary to the grave, or to the | 50 beds for the appropriate isolation of the 
crematorium. , incidental cases of smallpox which are liable to 

SvtaUpojc Hospitals and Isolation Houses . — ; be imported into such a town, as well as those 
Some circumstances in connection with hospitals | who have been in immediate contact with them, 
for the isolation of cases of 'smallpox call for | and also for the accommodation of suspected 
observation. ^ i cases ; and it is not less necessary that means of 

Site , — The site of the hospital is an important | providing more extended accommodation should 
matter. This should he remote from dwellings, I be available to meet emergencies which may 
highways, public footpaths, and places of public i arise. 

resort, and it should he altogether independent I Administration , — With regal’d to the admin- 
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David L., aged 29. Vaccinated in infancy ; two good markn. Sixteenth day 
of disease. t 



Charles R., 28 years. Vaccinated in infancy ; one James W., aged 37. Vaccinated in infancy ; two 

good mark. Re-vaccinated 26th February good marks. Fourteenth of disease, 

1902. Successful. 

Flos. 8 and 9.— Illustrations of smallpox modified by vaccination in infancy. 
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istration of a .smallpox hospital, there are pcluts 
requiring attention in addition to those common 
to ordinary hospitals for in/ectious diseases. 
Perhaps the most important are : — 

{a) The re- vaccination at the time of entering 
upon their duties of all persons engaged upon 
the j)refnises,^ whether regularly or only tem- 
porarily at work, and no matter what the 
character of the occupation may be. 


disinfected clothing before leaving. As. an 
alternative he ‘should be detained in the isola- 
tion section for fourteen days after vaccination. 
Promiscuous visiting is wholly inadmissible. 
Every information should be given to relatives 
and friends at a suitable place, in order to avoid 
i the risk inseparable from visits to the hospital. 

I (v) No articles of any kind should be sent out 
I froni the hospital, and letters written by patients 
must be carefully disinfected by 





dry heat. 

{d) Nurses and attendants off 
duty and on leave must take the 
usual precautions to guard against 
carrying infection from the hos- 
pital. Disinfecting baths should 
be taken, and clean clothing worn 
before mixing with their friends 
or the public. 

In many boroughs and small 
districts the smallpox hospital is 
an adjunct of the fever hospital, 
and is controlled from the same 


administrative block. No doubt 



this plan is adopted for conven- 
ience, and, owing tg the rarity of 
smallpox visitations, the arrange- 
ment cannot be' altogether con- 
demned in small districts. The 



expense and inconvenience attend- 
ing the upkeep of a hospital, for 
which y)erhaps for years tliere may 
be no use, is not to be lost sight of. 
At the same time the arrangement 
is not one to be recommended. 


It is a great safeguard to have 
abundance of room, not only for 
actual cases of smallpox, but for 
the isolation of doubtful cases, and 


for the complete isolation of fam- 
ilies from which a case of smallpox 
has been taken. This latter ques- 
tion leads to the consideration of 


l yely for ’ 


Fig. 10.~Deserve8 special attention by reason of the typical sparseness of the 
eruption on the back. A ver 3 ^ different distribution to the eruption of varicella. 


the provision of special accommo- 
dation in quarantine houses Avhere 
people may be kept under observa- 
0 tion. There is clearly an advantage 
in remoting tl^em to wards con- 
nected with the hospital, provided 
that they are willing to go and 
are well conducted. It is much 
easier to induce them to go with 


(6) The admission of visitors. It becomes 
iiecessar}^ from time’ to time to admit visitors 
to patients in the hospital. This should be 
permitted onlyr under urgent and exceptional 
conditions, such, for example, as those in which 
the patient may be in ejctremis, A^isits should 
be minimised as far as possilile, and the visitor 
should be required to be re-vaccinated (unless 
this has recently been done), to put on suitable 
hospital clothing during the visit, and to take 
a good disinfecting bath, and ilesume his own 


the patient *than to go to another district 
institution. If the wages of the bread-winners 
are paid there is usually very little difficulty 
on this head, and it is far better that this 
payment should be made than that grave 
risks should be inciirred. There is no special 
advantage in obtaining large dwelling-houses, 
and transferring to these dw^elling - houses 
families from which a case of smallpox has 
been taken. These families can be equally 
well re-vaccinated and kept under observa- 
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tiop in their own homes in the manner already 
described. 

Xhe great object to aim at is to minimise the 
means of communication of intimate contacts 
with the public. It is impossible to remove 
and- isolate all of them, and indeed it is quite 
unnecessary that such a thing should be 
attempted. • 

Care, intelligence, and tact must be exefcised 
in the matter, and it is not difficult to keep the 
people under observation wdthout rendering that 
observation in any way irksome. 

The following table (X) is interesting, showiiig 
the number of cases of smallpox imported into 
Liverpool during each of the last twenty years, 
also the number of patients in the city during 
that period, and the proportion removed to 
hospital. Table Y shows the cases and deaths 
during a longer period. 


(X) Smallpox in Liverpool^ 1881 to 1901. 


i:'ear. 

Imported 
by Sea or 
Overland. 

• 

Reported 
in the 
City. 

Removed 

to 

Hospital. 

Percentage 

Removed. 

1881 

16 • 

246 

199 

75-95 

1882 

7 

60 

56 

83-58 

1883 

12 

114 

105 

83-33 

18S4 

11 

821 

743 

89*30 

188.-> 

11 

364 

342 

91-2 

1886 

*2 

232 

215 

91*88 

1887 

2 

21 

23 

100-0 

1888 

. 9 

18 

19 

73*73 

1889 

8 

1 

8 

88-88 

1890 

2 


2 

100*0 

1891 

10 

11 

21 

100-0 ; 

1892 

10 

167 

177 

100*0 

1893 

12 

63 

73 

97*33 i 

1894 

6 

2-23 

227 

99-12 

1895 

7 

130 

117 

98-15 i 

1896 

7 

3 

10 

100*0 

1897 

2 

4 

' 6 

100-0 

1898 

9 

8 

16 

94-11 

1899 

6 

4 

10 

100-0 

1900 

32 

124 

; 154 

98-71 

1901 

1 20 

1 

17 

1 37 

100-0 


Treatment. — As already stated, attempts 
have been made to check the course of smallpox 
by vaccination after the initial stage and th4 
eruptive stage has been entered upon ; these 
attempts may be regarded as futile, since there 
is no sufficient evidence to show that any re- 
sult has followed the experiment.^ There is no 
speciftc treatment to be adopted with a view to 
cutting short the attack, and the progress and 
severity of the illness will depend altogether 
upon the efficiency of the vaccination the patient 
may have undergone, and the time which has 
elapsed since its performance. 

A careful treatment of symptoms upon general 
principles will do much towards mitigating the 
suffering and promoting the recovery of the 
patient. 


PYom the commencement the patient should 
be kept in an airy and well- ventilated ward, 
the temperature of winch is maintained at about 
GO^ to 65^ P\ihr. It is a not uncommon 
practice to use mattresses of coir fibre, or some 
material which can be frequently burnt and re- 
newed ; horse-hair, however, wil\ be fo\ind to be • 
most comfortable ; the bedding must not be 
excessive, the comfort of the patient being the 
^uide. The diet must be one suitable to the 
patient’s febrile condition, and drinks such hs 

(Y) Smallpox, 1^05 to 1901. 


Years 
of In- 
crease. 

Xo. of ' 
Cases. 

Deaths. 

Years 
of Sub- 
sidence. 

No. of 
Cases. 

Deaths. 

1865 

Unrecorded 

459 




1866 


102 







1867 

Unrecorded 

22 ; 


1 

1 

1868 


18 - 


1 

1 

1869 


20 ' 

1870 

„ 174 




1871 


1919 




1872 


50 







1873 

J J 

10 




, 1874 

J , 

30 




1875 

,, 

29 

1876 


386 




1877 

1660 

299 







1878 

35 

3 




1879 

12 





1880 

14 

2 




1881 

262 

34 ; 



1882 

67 


1 


i 1883 

1 126 

26 ! 

1884 

832 

106 

j 



j 


1885 

375 

46 ! 

i 


1886 

234 

29 

1 


j 1887 

23 

: 1 

j 


! 1888 

' 27 

i 1 i 

i 


1889 

9 

, 1 '■ 



1 1890 

2 




i 1891 

21 

2 

i 


1892 

177 

1 13 

i 


1893 

75 

9 

i 


1894 

229 

1 20 . 



1895 

130 

12 

1 


1896 

8 

‘ 

1 


1897 

6 

! 




1898 

17 

O 




1899 

10 





1900 . 

► 156 





1901 

37 

6 


water, lemonade*, etc., may be given ; frequent 
tepid sponging is valuable in the early stages ; 
headache may be allayed by iced compresses, 
and vomiting or the t(?ndency to it are fre- 
quently relieved by sucking ice » or by seidlitz 
powder. Sleeplessness may be^met by bromide 
of potassium ; morphia or chloral must be used 
with caution, and with careful regard to the 
patient’s conditidn ; in excessive or violent 
delirium, with flushed face and bounding pulse, 
the combination of antirnonial with the sedative 
is valuable, but preliminary to their administra- 
tion the bowels should be well opened by an 
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aperient. As the disease progresses and, the 
eruption appears in unvaccinatdd patients, the 
mose complete rest the patient has the better 
are his prospects of recovery j daily tepid 
sponging and daily change of linen are neces- 
sary, but it is not good to sponge frequently, 
nor to give. him frequent baths, these in severe 
cases appear to aggravate his condition and to 
promote and increase suppuration ; pain *from 
the eruption, for example on the hands, njay be 
relieved by cold compresses ; to prevent pitting, 
various applications to the face have been tried, 
e.g. collodion, ointments, such as those of oxide 
of zinc, mercury, or boracic acid, paintftig with 
iodine ; also evacuation of contents of piistixles, 
but none of these has any permanent effect. 
The oily ointments are most soothing, and 
appear to hasten the processes of maturation 
and desiccation, but if one half of the face is 
treated in either of these ways, and the other 
half left alone, the ultimate results are the same. 

Throughout the illness strict attention must 
be given to dieting ; the nourishment which the 
patient can assimilate will usually be in a liquid 
form, and the administration of wine or brandy 
will be govei’Med by his condition. 

Delirious patients must be carefully watched 
to avert accident. 

During convalescence, tonics, as quinine, are 
useful, and at this stage baths are of tlie utmost 
value, and facilitate the scabbing and scaling 
processes. Boils are common, and must be 
treated surgically. Small ulcers at the edge 
of the cornea are frequent at this stage, and 
usually get well if a little powdered calomel is 
blown into the eye. 

The mild forms of modified smallpox call for 
no special treatment. 

Smed ley’s Paste- —Smedie/s Chilli 
Paste is believed to have a constitution some- 
what similar to the Unguentum Capsid of the 
British Pharmacopoeia. See Capsici Fructus. 

Smeg^mSl- — Sebum, especially that se- 
creted by the sebaceous glands of the prepuce. 
See Penis, Surgical Affections of the {Balan- 
itis) ; Tuberculosis {Diagnosis of the Ihiherde 
Badllus from tht» Smegma Badllus) ; Urine, 
Bacteria in {Tubercle and Smegma Bacilli), 

Smell. See Nose, Examination of {Senses 
of S'tnell and Taste) ; Nose, Nasal Neuroses 
{N'euroses of Olfaction). See also Brain, Physi- 
ology {Sensory Centres, Smell ; Cranial Nerves, 
Olfactory) ; l^ViKUi,TvuovwsO¥{Localising Syvnp- 
toms, Smell, Anosmia, etc.) ; Children, Develop- 
ment of {Smell ) ; Ear, Middle, Chronic Suppur- 
ation of {Symptomatology, Taste and Smell)-, 
Fifth Nerve, Affections of {Affections of Taste 
and Smell) ; Hypnotism {Experimental Pheno- 
mena, Special Senses ) ; Hysteria {Sensory Dis~ 
orders) ; Mind, Education of the {Education of 
Sense of Smell) ; Paranoia {Progressive Syste- 
VOL. 


maiised Insanity, Ilalluci stations of Smell) ; 
Pregnancy, Affections and Complications 
{Nervous System, Pevmrsion of Smell). 

Smel lie’s Forceps. — Midwifery for- 
ceps furnished with the typical British or 
Smellie lock ; at hrst Smellie used for- 

ceps, but in 1751 he added thS pelvic curve, 
making the instrument long. See Labour, 
Dperations {Forceps). 

Smellie’s Scissors. — A perforating 

instrument used in the obstetric operation of 
craniotomy. See Labour, Operations {Embry- 
otomy). 

Smelling^ Sa.its. — Ammonium carbon- 
ate with some aromatic substance added to it. 
See Ammonium and its Salts {Cai-bonate). 

Smiia.X Ornata. See Sarsaparilla. 

Smith’s Cramp. — An occupation neu- 
rosis of the arms occurring in smiths or hammer- 
men. See Neuroses, Occupation {Hephoestic 
Hemiplegia). 

Smith’s Fracture. — Fracture (trans- 
verse) of the radius about two inches above its 
lower end. 

Smith’s Gag*. See Palate, Cleft {Oper- 
ation, Instruments), 

Smith’s Palsy. Smith’s Cramp. 

Smoke -Test. — A method of testing 
whether the drains of a house are leaking or 
not; smoke is forced into the drains by a 
generator, and its escape at any point in the 
course of the drains indicates the position of the 
• leak. 

Smut. — A fungus {Ustilago segetum) found 
sometimes in flour or meal. 


Smyrna. See Balneology {Turkey). 


Snake-Bites and 
Fishes. 

Poisonous 

• 

Introduction .... 

- -- V-1 
^'^ve- 

Classification . . .. 

Geographical Distribution . 


Anatomical Characters 


The Venom s/; . . 

. 243 

Clinical Symptoms 

. 246 

Treatment .... 

. 246 

Serum Therapy . .• 

. 247 

Poisonous Fishes . 

. 248 


See also Immunity {Natural Resistance to 
Poison) ; Purpura {Toxic) ; Therapeutics, 
Serum Therapy {Antivenene). 

From very early times there has been a 
common belief that certain people had a peculiar 
power of freely handling venomous snakes, and 
that a measure of resistance to the poison was 

16 
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acquired. Some of these “snake men are not 
only described in old records as being immune 
to the poison, but also etf having a remai-kabhi 
influence over the snakes themselves; it was 
popularly supposed that snake blood flowed in 
their veins. 

Ill preSent times it is well known that some 
men exhibiting snakes in India frequently rub 
in small quantities of the venom on the back of, 
one hand with the other, a small part bein^ 
probably absorbed. In South Africa the Hot- 
tentots are said to eat the heads of poison snakes 
when killed. 

Serpents were very generally worshipped by 
ancient man ; their great beauty, grace of move- 
ment, and frightful power of causing rapid death 
by injecting venom, or by crushing, appealed 
strongly to the superstitions of the people, who 
either associated them with death or wisdom. 

This serpent worship was almost universal, 
and was nowhere more prevalent than in India, 
where even in the present day the cobra is held 
in very great veneration, and it is never 
willingly killed by the Hindoos. In pre-Bud- 
dhist times, that is, about 600 b.c., the gods 
were represented with a canopy of five or seven 
cobras over them (Naja 'figures), and in the old 
cave temples very beautiful relics still remain 
showing these. In Southern India a single 
cobra is frequently represented alone. It is 
also one of the symbols of Shiva now. 

In Egypt the old papyrus records show that 
snakes were divided into two classes : one, 
generally the cobra, being associated with 
divinity and symbolising wisdom ; the second 
representing the malign influences and death, 
depicted as the serpent “ Apep,” the emblem of 
darkness, and the enemy of “ Ra,” the sun. 

In China these beliefs take a more practical 
form, the concretions, etc,, of snakes finding 
a prominent place as therapeutic remedies. 
Traditions of the same kind have been passed 
xlown from medifeval days to witches, etc. (vide 
Macheth). 

Many curSius powers are attributed to snakes 
heynj^A the mesmeric influence they exert over 
victims before springing upon them, 
-xiiusa “krait” or species of Bnngarm found 
in Scinde is called by the natives there “pyan,” 
or drinker. This snake is said to suck in a 
man’s breath when he sleeps, the result being 
that he dies at sunrise, with a swollen face, but 
no mark of a bite on him. No one will sleep 
on the ground for fear of the “ pyan ” in this 
district. The* natives, however, admit that it 
oan bite, but ratifdy does. 

Venomous snakes are divided into two main 
classes— (1) Colubrine, (2) Vijyerine. 

The Colubrine again into (1) Elapidse, or 
land snakes, (^) Hydrophidje, or sea snakes. 

The Elapidae include — 

(1) ifaja, or Corbas, found in India, China, 
and N, Africa. 


(2^ Ophtophagus^ or Hamadryads, found- in 
India and East* Indies. 

(3) Bungarus^ or “Krait,” of India. 

(4) Iloplocephalus^ or Tiger snakes, etc., 
found in Australia. 

(5) P seudechia^ or Black snake, found’ in 
Australia. 

(6) Acaiithophis, or “ Death Adder,” found in 
Soutfi Africa and Australia. 

(7) Elaps^ or “ Coral snake,” found in West 
Indies and Brazil. 

The Hydrophidee include— (1) Hydrophis^ 
Enhydruui^ (3) Pelamis^ (4) Platurus^ (5) 
Aip)ysur%s. 

The poisonous Viperine snakes are divided 
into — 

(1) \'^perid8e, or true vipers. 

(2) CrotalidEc, or pit vipers. 

The most important of the former are — 

(1) Dahoia^ or “ Tic-polonga,” “ Russell’s 

viper,” of India and Ceylon. 

(2) EchL% or “Fursa,” of Northern India. 

(3) Cerastes^ or “ Horned viper,” of Egypt. 

(4) Felias^ or “Common adder,” of Europe. 

<Jf the latter are — 

(1) Crotalus^ or “ Rattlesnake,”^! America. 

(2) BothropSy or “Fer de Lance,” of West 

Indies. 

(3) Haly^, of India. 

Geographical Distribution. — Poisonous 
snakes are found in all tropical areas, except 
certain oceanic islands, and in most temperate 
ones, New’ Zealand being a marked exception. 

Each region has, however, distinctive char- 
acters. 

In Asia and Africa the cobras, hamadryads, 
kraits, and true vipers are most abundant. 

In America the Crotalidee. 

In Australia the pit vipers are not at all re- 
presented. Krafl't states that tw^enty-one in- 
nocuous and forty-two venomous snakes occur 
there, but of the latter only five are dangerous 
to man ; these include Hoplocephahis^ Pseudechis, 
and Acanthophis. 

In South Africa, chiefly the Acanthophis, or 
Death adder. 

In the West Indies, Elaps and Bothrops. 

The Alortality from Snake-l^te in India is very 
fiigh, being even now put down as about 20,000 
annually, equal to about 1 to 10,000 of the 
population. 

In Australia the death-rate proportionately 
is considerably less — probably, as Martin states, 
due to the people having a much better know- 
ledge of w’hat to do. 

The most deadly snakes in India, according 
to Fayrer, being in order of severity of action — 
(I) Cobra, (2) Kraits, *(3) Daboia, (4) Echis. 

In Australia Hoplocephalus curtus^ H, super- 
husy and Pse^vdechis are the worst. The sea 
snakes rarely attack man, though so common in 
Australia and waters of the Far East. 

Anatomical Characters. — The “true vipers” 
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are distinguished by their trianguhir-shaped head 
and constricted neck ; the scales on the head are 
generally small, the loreals (scales between the 
nasal and anterior ocular) are almost always 
wanting. The pupil is vertical ; the fangs are 
tubiilar, large ; reserve teeth being present, but 
no others are found on the short milxillary bones; 
the tail is rapidly attenuated. , 

The “ pit vipers ” have triangular heads, but 
with large scutes on the top ; otherwise, as in 
the true vipers, the poison fangs are very large, 
the maxillary bones are small and very movable, 
and the tail ends in a rattle or hard spines. 

The poisonous Golnbrine have smaller heads 
of regular shape ; the scutes on the top are 
generally well marked and regular ; the “loreals” 
are usually absent ; the maxillary bones are 
longer, less movable, and the fangs smaller than 
in the vipers, and they are grooved along the 
anterior border and not tubular. The pupil of 
the eye is generally round, and the tail gradually 
tapers to a point. 

The Hydrophid(je^ or sea snakes, have small 
heads, with the nostrils on the upper surface. 
The anterior frontal scutes and loreals art 
absent, the papils are round, the ventral shields 
are usually absent, and the tail is flattened 
f)*om side to side, the tongue is short, and the 
poison fangs are small and grooved. 

The great distinction between non- venomous 
and poisonous snakes is that the former possess 
two complete rows of small ungrooved teeth on 
either side of the upper jaw, the outer row, twenty 
to twenty-four in number, being attached to the 
maxillary bones, the inner to the palatine ; when 
they bite they leave characteristic marks. 

In poisonous snakes the outer row is repre- 
sented by one or more tubular or grooved fangs, 
firmly ankylosed to the maxillary bone, which is 
freely movable ; this mobility allows the erec- 
tion and depression of the fangs. The anterior 
is always the largest, the others, if present, 
being reserve teeth. When these snakes bite, 
they leave usually two punctures only. 

The Venom is secreted by a compound race- 
mose gland, which Gunther describes as being 
homologous with the parotid glandsf of n^ammals, 
having large alvvioli which act as receptacles 
for the fluid ; these glands are placed behind 
the orbit above the angle of the mouth ; 
they are invested with a dense fibrous sheath, 
being also covered by the masseter muscles. 
The ejscretory duct passes forw'^rds, opening 
into the base of the sheath of mucous membrane 
covering the fang, being here bent at an acute 
angle, so as to face the front border of the tooth, 
thus allowing the fluid to ^ow freely down the 
tube or groove as the case may be. When the 
snake opens ita^mouth to bite, the muscles act 
on the maxillary bones and erect the fangs; 
as the jaw closes on the part bitten the masseter 
and pterygoids compress the poison glands so 
that the venom is forced down the duct into the 


tooth and injected into the wound. The firmer 
the hold obtained, the greater the quantity of 
venom injected, and tlie greater the danger. 

Non-poisonous snakes also have rudiments of 
this gland, which secretes a poison not in suffi- 
cient quantities to be harmful, but suflicient to 
render them resistant to the toxic *eflects of 
other poisonous snakes when bitten. (Fraser.) 

In 1896* Prof. Fraser asserted that the serum 
of poisonous snakes possesses antitoxic power^, 
and presumes that this was acquiiod by the 
snake swallowing its own venom. Cunningham 
later disproved this, showing that the natural 
immunity of the snake is quite distinct from 
the artificial immunity which is established in 
other animals as the result of continued cumula- 
tive treatment by cobra venom, and that it is 
unconnected with any material of the nature of 
an antitoxin. He found that cobra serum had 
no antidotal effect on Daboia venom ; he does 
not therefore believe that the immunity of 
snakes is due to the swallowing of their own 
venom. 

The fact, however, remains, that most reptiles 
and amphibians possess a high degree of resist- 
ance as a natural property, quite independent 
of any process of self-protection. One of Cun- 
ningham’s snakes readily resisted an amount of 
cobra venom enough to kill one hundred fowls, 
yet its serum had no protective power ; its 
blood indeed was highly toxic lor one week 
after, enough to rapidl;f kill a fowl when 
injected. 

The immunity of snakes to venom of other 
and the same species is not al)Solute, though 
general, for I have seen a Dtiboia rusaelli in 
captivity attack a second in the same cage, 

^ which was found dead soon after. Also any 
one who has seen a fight between a hamadryad 
and a rat snake “ Dhamin ” of equal or larger size 
will remember the gradual poisoning of the latter, 
which nevertheless meanwhile inflicts much ^ 
local injury on the less powerfully toothed but 
successful adversary. A species of Bimgaras 
or “krait” of Scinde will kill and swallow the 
very venomous “ fursa ” or Evhis 
Cunningham further believes th^t the degre , 

susceptibility to some extent run parallel with 
the respiratory acquirements, the slow -breath- 
ing, hybern&ting reptiles and lizards having the 
greatest resisting power. The mongoose is re- 
markably resistant to cobra poison, requiring 
from 10 to 25 times {ts much venom per 
kilo as a rabbit to produce lethal effects 
Elliot believes that the success bf this animal 
in fighting cobras depends on (1) its great 
agility; (2) its habit of “setting up” its fur, 
thus deluding th^ snake as to the vulnerable 
part. Its immunity is due to the habit it has 
of seizing the snake by the hef^, and often by 
so doing incising the gland with its sharp teeth, 
causing the venom to escape and be swallowed 
by the mongoose ; this would also reduce the 
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possible amount to be injected down the fang. 
Then there is the inoculation of minute quantities 
of venom from repeated, but ineffectual, scratch 
bites. In these ways a partial immunity, which 
is hereditary, is established, becoming lost in 

^ time if -fhe animals be removed to countries 
where cobras do not exist. 

Other creatures are slightly immune, as pigs 
and guinea-fowl ; the latter, according to Cal- 
njette, being to a slight degree protected by 
having large air sacs. It has lately been shown 
by t/almette and others, that the resisting 
power to venom becomes greater the larger the 
animal ; thus it takes a much smaller dose of 
venom proportionally, volume for volume, to 
kill a rabbit tlian a dog, man being even more 
resisting. 

Venom is obtained pure from the different 
poisonous snakes by either making them dis- 
charge the fluid direct into a watch-glass, this 
being ftssisted out by gentle pressure applied to 
the poison glands, the snake being held in the 
hand with its head directed away from the 
operator as described by Calmette ; or the 
venom may be obtained by causing the snake 
to bite at a watch-glass covered with gutta- 
percha, the fluid collecting on the under side. 
The venom should be taken from a fasting 
snake ev^ery two weeks or so. From a good- 
sized cobra about 2-3 c.cm. is the average 
quantity obtained by Cajmette, after which he 
generally artificially feeds the snake. 

The venom thus collected has much the same 
appearance in all snakes — a limpid fluid of 
yellowdsh colour ; from the cobra it is a faint 
yellow, that of the hamadryad being a golden 
yellow ; it has a slightly acid reaction and an 
average specific gravity of 10*50 ; a bitter taste « 
is said to be present in the venom of the cobra, 
but not in that of the Daboia. When the 
venom is placed under the microscope nothing 
should be seen except a few epithelial cells and 
perhaps some contaminating bacteria. When 
kept moist if, gradually becomes more acid and 
decomposes, forming a coagulum, the fluid part 

'0ning poisonous. 

^ ' inom, wheiit dried at a moderate tempera- 

ture, 20“ C., forms reddish-yellow^ or brownish- 
yellow^ crystalline scales, or it becomes agglutin- 
ated into little masses like gum-argfnic. When 
thus dried and kept in the dark it retains its 
toxic powers indefinitely. The dried residue 
equals in weight aboiit 20-30 per cent that of 
the moist venom. If the venom be heated at 
once after collecting, to a temperature of 100“ C., 
its toxic effect becomes impaired, and also if it 
be exposed to light. 

The poisonous properties ot all venomB depend 
upon the presence of at least two distinct toxic 
protoids. These proteids are similar to other 
albumoses produced from albumens, which may 
have been obtained by 

(1) Boiling under high pressure. 


(2«) Gastric and pancreatic digestion through 
the agency of a ferment. 

(3) The direct vital activity of cells. 

(4) By certain micro-organisms, as Bacillus 
diphtherim^ B. tuberculosis^ and B, anthracis ; 
by means of a ferment in the case of diphtheria, 
but by the ditect action of the other 'two. 

Tl^e proteids of venom are elaborated by a 
process of dehydration of albumen, without the 
action of any ferment by the epithelial cells of 
the poison glands, the ultimate product stop- 
ping short at the album enose stage, not pro- 
c&ding^to the production of peptones, as occurs 
in all the before-mentioned, except the toxin pro- 
duced by diphtheria (Sidney Martin). In all 
cases, however, these albumoses, though differ- 
ing grt tly in intensity of action, yet when 
gainiiig access to the blood produce certain toxic 
effects, hence the antitoxic principle which now 
underlies the treatment of snake-bite, etc. The 
poisonous properties of peptone are becoming 
much more recognised through the work of 
Prof. Wright and others ; it is an important 
fact to deal with in the preparation of antitoxic 
and prophylactic serums. 

It has been showui ])y Martih and Gavan 
Smith that when dried venom is heated, it 
separates out into an albumen coagulated by 
heat, 70’-80“ C., and a filtrate non-coagulable 
at any temperature, its action being, how^ever, 
destroyed by boiling. 

It has been further shown by Calmette that 
the albumen thus coagulated out has little toxic 
power, but that the filtrate, when dialysed out 
in a current of sterile water for tw'enty-four 
hours, gives a solution w^hicli, on being dried 
in vacuo^ forms a brownish amorphous pow'der 
forty times more toxic than ordinary venom. 

The amount of coagulable and non-coagulable 
proteids varies in amount and proportion in 
different classes of snakes ; thus in the Colubrine 
there is a large amount of non-coagulable poison, 
in the Viperine there is a very considerable 
quantity of the coagulable : on this difference 
depends to a large extent the variation of the 
symptoms produced by individual snakes. This 
is nevertheless only one of degree, as the toxic 
effects o f the non-coagu\able p(9i,son are very much 
the same in all^ acting principally on the nerve 
centres, producing death by paralysing the 
respiratory centre in the medulla. The coagul- 
able pri'teid acts chiefly on the blood-vessels 
and heart, being a pow^erful local irritant^ 

Cobra poison, wdiich, as before stated, is rich 
in the non-coagulable proteid, kills by producing 
asphyxia, the heart beating after respiration 
has stopped ; hence t^he use of artificial respira- 
tion in the treatment. 

Rattlesnake venom is rich in the coagulable 
proteid, producing disastrous effects on the blood- 
vessels and heart. 

Australian snakes show a good deal of both, 
and have an intermediate action. 
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Sir Joseph Fayrer found that cobra venom 
killed without destroying the coagulability of 
the blood, whilst Daboia (viper) poison caused 
complete and permanent fluidity, the blood of 
the animals so killed being excessively toxic. 

Cobra poison produces little change in the 
pupil, Daboia widely dilates ; salivation 4s a 
constant symptom of the former, rare ift the 
latter. 

When experimenting with venoms, Calmette 
and others at Lille use only the non-coagulable 
proteid, by which means they get rid of tjie 
intense local reaction of the second proteid ; and 
as the chief' toxic properties are in the former, 
the physiological effects of the venom are better 
thus watched. He also at once mixes up the 
venoms of all his snakes, from the sum total of 
which he obtains his dried toxin for experimental 
purposes. 

It has been found that the non-coagulable 
filtrate of all venomous snakes, whether Viperine 
or Colubrine, has, when injected, the same 
characters and gives rise to the same symptoms. 

The rapidity of the onset and the severity of 
the case deppnds on whether the virus is in- 
jected direct into a vein or into the subcutaneous 
tissue. It is rarely absorbed by healthy mucous 
luembranes, but Fayrer is strongly adverse to 
the practice of sucking cobra bites. Also, re- 
cently ejected venom acts as a powerful local 
irritant when applied to the conjunctiva, and 
may be absorbed. 

The (fuostion of absorption and the neutral- 
isation of venom by the various secretions of 
the body is of great interest, having been 
specially studied by Prof. Fraser and Capt. 
Elliot, l.M.S. 

Martin states that gastric digestion does not 
affect cobra or Pseudechis venom. Mitchell 
says it does that of the rattlesnake. Fraser 
found that snake venom introduced by the 
mouth was not followed by any bad results. 
This was either due to non-absorption or to 
chemical changes produced there by the gastric 
secretions. The latter was disproved by finding 
that after removal it still retained poisonous 
properties when jnjected into the blc50d. He 
next found that by mixing bile with the venom 
it was rendered innocuous. 

Elliot has since, by experiments on dogs, 
proved that after diverting the bile completely, 
venom given by the mouth was siill in*nocuous, 
but that if introduced into the small gut, it 
was rapidly absorbed through an unbroken 
epithelial surface, causing death. He concludes 

(1) That cobra poison can be absorbed through 
the mucous membrane of the small gut, though 
not so readily as when injected ip the sub- 
cutaneous tissues 

(2) That some change is induced in the 
swallowed cobra venom before it reaches a 
I’apidly absorbing surface. 

(3) That though bile is pow^erfully antidotal, 


as proved by Fraser, yet it is not the only pro- 
tective agent. ♦ 

(4) That trypsin is very powerful in reducing 
the lethal properties of cobra venom. Martin 
states that all venoms are destroyed by pan- 
creatic digestion. • 

The result of all venoms is at first to produce 
a rapid faU in the blood pressure, during which 
•the animal may die : if not, the blood pressure 
again rises, going above normal, as occurs after 
the injection of toxic peptones. In cobra 
poisoning the blood pressure may remain high 
until the time of death, even during the as- 
phyxial period ; if artificial respiration is then 
efficiently carried out, convulsions are prevented 
and life may be saved. 

Lauder Brunton and Fayrer concluded that, 
besides paralysing the reflex activity of the cord, 
the poison acts on the nerve endings in the 
muscles like “curare.” In the poisoning by 
vipers and Australian snakes, the dyspnma and 
fall of the blood pressure occur together ; but 
though producing the same paralysis of the 
reflexes of the cord, they do not especially select 
the respiratory centre. In these cases, there- 
fore, artificial respiration is usually of little avail. 

The action of venom on the blood has been 
shown by Martin and Halford to cause a rapid 
destruction of the red corpuscles, the leucocytes 
being relatively increased in numbers, these 
very quickly degenerating, their vital activity 
being destroj^ed. Martin placed two small 
pieces of sponge antiseptically in the abdominal 
wall of a guinea-pig, one having been soaked in 
a neutral saline solution containing 1 per cent 
of venom, the other in the solution free from 
venom ; mdema occurred around the sponge 
* containing the venom. After five hours the 
animal was killed. Both sponges were with- 
drawn, hardened, and sections made from them. 

In the first, healthy leucocytes were only found 
at the periphery, broken down ones filling the 
interior; in the second, the whole was permeated 
with healthy phagocytes. • 

Calmette, from his experiments, finds hat 
the venom does not act directly on the nerv^*^^-, 
cells of the brain, but on th<? leucocytes, and 
that it is carried by them to the bulbo-medullary 
centre. , 

The rapidity with which venom acts depends on 

(1) The quantity injected. 

(2) The rapidity of absorption. 

(3) The condition of tlfe snake at the time of 

the bite. • 

(4) The susceptibility of the animal ; the 
personal factor, as pointed ouC by Elliot, being 
very important. 

A minimum lethal dose always takes a con- 
siderable time to produce its results, and, as the 
amount injected is generally '•small, there is 
frequently time to apply remedial measures. 

Calmette gives the toxicity of venoms ac- 
cording to their virulence, based on the number 
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of grammes of an animal killed by one gramme 
of poison, as . 

Cobra, 4,000,000. 

Hoplocephaliis, 3,450,000 (4,000,000 Martin). 
Pseudechis, 800,000 (2,000,000 „ ). 

Common Viper, 280,000. 

Sir J. Fayrer believes that a full dose of 
venom from a cobra, hamadryad,* krait, or 
Daboia is necessarily fatal. It is only in case» 
\^iere an amount little above the minim iim 
letlial dose has been injected that remedial 
measures are of any use. 

The Effects of Heat and Chemical Aijents , — 
A temperature of 100“ C., if prolonged, will 
modify or destroy any snake venom, even after 
the removal of the coagulable proteid. 

A 10 per cent sol. of caustic potash or soda, 
after being in contact hve or ten minutes, 
diminishes the poisonous properties of the virus. 

A 1 per cent sol. of pot. permang. destroys 
one part of venom when in contact, but its 
action is unreliable. 

Hypochlorite of lime, 1 in 60 of water freshly 
made up, destroys the venoms completely, as 
also does 1 per cent of chloride of gold. The 
latter two are the only ones recommended by 
Calmette, and are generally accepted now as 
being the best. 

Symptoms. — These are very varied, according 
to the character of the snake and the amount 
of venom introduce^, but depending greatly 
upon the presence or absence of the coagulable 
proteid. 

Cobra. — If the amount injected be very large, 
death may follow very rapidly as if from shock 
— due to paralysis of the cardiac ganglia. When 
introduced in smaller quantity, and slowly ab- 
sorbed, it produces some local redness and 
oedema, with progressive weakness and general 
paralysis, but showing a great preference for 
certain centres, particularly those governing 
.the tongue, lips, and larynx, causing inability 
to swallow and profuse salivation ; respiration 
is rapidly extinguished with or without con- 
vul»’ons, and finally the heart stops, the pupil 
^'iBf^onti'acted but reacts to light, the urine is 
never albuminoifs. If the symptoms pass off, 
complete recovery is rapid. When the poison 
is injected in a maximum lethal do^e, stimula- 
tion of the centre produces violent convulsions, 
especially respiratory spasms, followed by general 
paralysis and rapid death. 

European Viper. — Wery quickly after the 
bite there wilj be local pain and swelling of 
the part, with general prostration, feeble pulse, 
perhaps passing into a condition of semi-coma 
or delirium, with slight convulsions. Recovery 
is generally rapid, though l6cal suppurations 
not infrequently follow, 

Daboia and Ifidia7i Vipe^^s. — In these there is 
marked local inflammation at the seat of the 
bite, with swelling of the limb, great pain, and 
heemorrhages. Violent convulsions soon set in, 


but hot necessarily followed by general paralysis 
and death. The paralysis does not especially 
select out the respiratory organs as in the case 
of cobra poisoning. The breathing has a 
peculiar irregular character, being at first 
quickened, t^ien slowed. Haemorrhages from 
the mucous membrane are common, hsematuria 
and tilbuminuria being almost always present. 
The pupils are generally dilated and insensi- 
tive to light. 

Rattlesnake. — The symptoms following the 
b^te of one of these snakes are much like those 
produced after a bite from the Indian vipers, 
except that the local symptoms are more 
marked, general symptoms of blood-poisoning 
being after a short time evident. Recovery 
from an almost hopeless condition is sometimes 
extraordinarily rapid. 

Australian Snakes. — In these, according to 
Martin, local pain and swelling of the part 
bitten is not generally severe. The constitu- 
tional symptoms come on from a quarter to 
half an hour after the bite, with faintness, 
drowsiness, and prostration ; the pulse gets 
thready, respiration becomes very^slow, hfemor- 
rhages and albuminuria arc generally present, 
the comatose condition gets deeper and deeper, 
respiration stopping, then the heart. 

Sea Snakes. — Although all these are poisonous, 
they rarely attack man. I have seen scores 
taken by careless sailors on the north-west 
coast of Australia, etc., without any bad results. 
Several instances of fatal bites have 'oeen re- 
corded, one having caused death in 1;J hour. 

The most fatal period after all bites appears 
to be between two and three hours ; more 
than 25 per cent die between one and three 
hours. 

Treatment. — When a person has been bitten 
by any snake supposed to be venomous, the 
first and very important measure is to prevent 
the entrance of the virus into the general 
circulation. As the part bitten is generally 
one of the extremities, this may often be done 
by applying a tight ligature at once between 
the part bit^ten and tlie trunk ; the second 
point is to remove or* counteract the virus as 
j?oon as possible, suck the wound to extract 
the poison, cut the part out or cauterise freely, 
then wash the wound well with hypochlorite 
of lime = 800 parts of chlorine to one of lime, or 
inject 8-TO cm. of the same in the track of the 
bite ; this destroys the venom in sihi, neutral- 
ising that not yet absorbed, or a solution of 
chloride of gold would act equally as well. 

Inject 10 to 20 c.c. of antivenine if obtainable 
into the subcutaneous tissue of the flank, or if 
general infection is marked give it intravenously ; 
after this has been done the ligature may be 
removed. One should also promote warmth, 
stimxilate the circulation, and carry on artificial 
respiration if necessary. If no antivenine is to 
be had, give stimulants freely. 
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Half the number of fatal caaes are stated to 
die, from fear, not having the heart at the time 
to apply any remedial measures (Krafft). 

Serum Therapy 

The analogy between certain toxins produced 
by pathogenic micro-organisms, as diphtheria, 
tetanus, etc., and the products of snake v«nom, 
together with the effects that they produce on 
most mammals, led to the belief that some 
antitoxin might be prepared for the latter, 
which would give protection against the vir^s. 
In spite of the opinion of Sir J. Fayrer and 
others that any idea of finding a physiological 
antidote was utopian, it has to a great extent 
been actually accomplished : the preparation 
and dispersion of a most valuable antitoxin is 
now being carried on in large quantities by 
Professor Calmette of Lille and his assistants. 
There is also to be a special laboratory, under 
the care of Major Semple, to supply this 
antiveriine on the spot for the use of India. ^ 

History . — Sewall in 1886 experimented on 
pigeons. By very gradual and repeated in- 
jections of rattlesnake poison, he produced ib 
them very marked resisting powders to that 
poison. * 

Cunningham, by experiments at Calcutta, 
found that though a fowl may be immunised 
against cobra bite by repeated injections of the 
virus, 3 ^et that it was not then protected from 
Daboia poison and vice versa^ in contradistinction 
to the statements of Calmette and Fraser, that 
an animal immunised to cobra poison was 
also immune from all other snake venoms — a 
doctrine quite contrary to Behring’s law, 
“that the action of an immunising serum is 
specific.” 

Phisatrix, Bertrand, and Calmette advanced 
knowledge a step further. Experimenting with 
rabbits and the venom of vipers, cobras, etc., 
they found that not only were they able to 
immunise the animal itself, but they also found 
that the serum of these animals had distinct 
antitoxic powers if administered within an hour 
of the ingestion of the venom, , causing what 
would have been a lethal dose to be iess so or 
non-effective. 

Professor Fraser in 1895 administered large 
doses of cobra venom into the stomach of a cat, 
producing no poisonous effects on it ; but the 
cat was found to be immune to t^ie pofson when 
giveil hypodermically, and that its blood serum 
had antitoxic properties. He also found that 
its kittens acquired protection through the milk 
supplied by the mother. 

Snake men are believed to acquire a certain 
amount of immunity by the repeated inunctions 
of small dos^ of venom on the hand, or, in 
Africa, by eating the head of the snake — at 
least that is a common opinion held in South 
Africa. Captain Elliot, I.M.S., from his recent 

’ This laboratory is now in active existence. 


observations in India, brings forward evidence 
to favour the following conclusions : — 

(1) That “snake men” in India, as a rule, 
have no knowledge of acquiring any immunity, 
but trust to their own intimate familiarity witli 
the habits of the snakes, or to the, previous ^ 
mutilation of them, by removing their fangs, 
or sometimes by producing an internal fistula 
'from the poison gland into the mouth. 

(2) That fxfew do practise swallowing venoai, 
or the inunction of venom into the limbs. 

(3) That they confine their w^ork entirely to 
the cobra, the I >aV)oia being very irritable, 
uncertain, and not at all amenable to their 
charming. 

Calmette has showm that the antitoxic pro- 
perties present in the serum of animals im- 
munised against venom are not due to the direct 
action of the antitoxin on the virus, but that it 
is exerted through the tissue elements of the 
animal. He next proved that by mixing the 
venoms of various snakes, including Naja, 
Daboia, and Hoplocephalus, etc., and removing 
the coagulable irritative proteid, using only the 
active toxin of the dialysed non-coagulable form, 
he was able to produce^an antitoxic serum (from 
horses) which immunised animals and man from 
lethal doses of any venom, although each snake 
venom has per se well-marked toxic peculiarities 
producing several and various local phenomena. 

In 1898 Major Somple, R.A.M.C., Captain 
Lyons, I.M.S., and Staff-Surgeon Andrews, R.N., 
under the supervision of Professor Calmette, by 
a very complete set of experiments demonstrated 
that antivenomous serum could be prepared 
from horses which had a very high antitoxic 
power : that its preservative action shows itself 
almost instantaneously when injected intraven- 
ously, but if injected subcutaneously, only after 
a period of one to three hours ; that under 
certain conditions it acts as a vaccine. They 
also proved that the duration of immunity sp 
produced is short ; the greater the quantity of 
serum injected, the longer this immunity re- 
mains. Its principal characteristic n w^as its 
rapidity of action and its efficacy ag^nst*^aie. 
venoms, whether from Colubrine or Viperine 
snakes. They found that this antivenine is 
easily kep^t, as it does not lose its protective 
properties when heated to 140 I. 

This antitoxic serum is prepared in the 
following manner. Injections over the shoulder 
were given to healthy horses subcutaneously of 
a solution of dialysed venom in increasing doses 
for a period extending over months, generally 
sixteen, each injection usually*producing severe 
local reaction and abscesses. When the horse 
is sufficiently immunised, he is bled from the 
jugular, the blood is kept in a dark room for 
twenty-four hours, after whifjh the serum is 
syphoned off', divided up into 10 c.c. bottles; 
these are sterilised at a temperature 10" C. on 
three successive days, the bottles being kept in 
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a dark room, as is necessary with all other anti 
toxic serums. , 

The serum is useless lor therapeutic purposes 
unless it is able to prevent death in a rabbit 
when given intravenously in a dose of 1*5 c.c. 

It wasi found that the antivenine, like the 
toxin of the venom, is mainly carried by the 
leucocytes and not by the serum for if the 
etl’iision from the peritoneal cavity of a vaccinated^ 
rabbit in which peritonitis has been excited be 
centrifugalised, the leucocytes which are de- 
})osited are found to possess a high antitoxic 
power, while the plasma has but little. 

If the antitoxic serum be heated above 68° 0. 
it becomes coagulated and is useless. 

The practical results of the late investigations 
may be thus briefly stated : — 

(1) That the injection of a sufficient dose of 
antivenomous serum (10 to 20 c.c.) prevents 
the toxic action of a lethal dose of venom given 
late7\ as woidd occur frequently when a ligature 
was applied above tlie bitten part at once, the 
venom having been kept out of the general 
circulation until after the patient had been 
injected with the serum. 

(2) That the injectiou of a sufficient dose of 
the serum prevents intoxication by a lethal 
dose of venom given subcutaneously before^ 
prfjvided too long an interval has not occurred, 
which would include those cases where a ligature 
was not employed, ^r kad been imperfectly 
af)plied, so that the poison had gained access to 
‘the general circulation. 

(3) Tliat as the resistance of man to the toxic 
ac'tion of the venom is greater as compared with 
the smaller animals, a much smaller dose pro- 
portionally of the serum is necessary to counter- 
act the toxin. 

(4) That if the venom has been injected 
directly into a vein, the result is always fatal 
unless the serum be injected intravenously 
before or at the same time. 

(5) That the serum should be at hand in all 
districts wh(r*e snake bites are common, and 
that th^j inhabitants should be instructed in the 

derived from its use ; particularly as 
the amount of venom usually injected by the 
snake is little above the minimum lethal dose, 
an interval of one to three hours beiip^ in most 
cases allowable between the time of the bite and 
the injection of the serum. 

(6) That when toxic symptoms are already 
present the serum shcfuld be at once injected 
intravenoudy , ^ 

(7) That none of the ordinary precautions 
should be omitted even when the serum is 
available. 

The following two cases show the efficiency 
of the serum treatment : — 

One reported ^by Keatinge and Ruffler was 
that of a girl in Egypt bitten in the forearm 
by a snake believed to be a cobra ^ she became 
unconscious almost at once, and when seen was 


cold* and collapsed with imperceptible pulse. 
20 c.c. of antivenine w^ere injected under ,the 
skin of the abdomen, and three hours after 
10 c.c. more ; from that time she gradually 
recovered. The second case is recorded' by 
Rennie. A bpy aged eleven in India was bitten 
on fehe right foot by a krait. In three minutes 
8 c.c*? of scrum was injected into the subcu- 
taneous tissue of the abdomen, hypodermic 
injections of pot. permang. being used locally. 
The boy made a good recovery. 

* Poispnous Fish, Diseases and Injuries 
Attributable to them 

The subject of poisoning by fish is one on 
which there is very little recent information 
of any reliable character. Many ill effects in 
diftbrent parts are frequently put down to the 
ingestion or even handling of them. It may be 
stated, however, with certainty that these are 
more common in tropical than in temperate 
regions, no doubt due to the much more rapid 
decomposition of the fish in the presence of 
heat and moisture, and perhaps to the fact 
that as all animal life is more ^abundant in 
warm climates, so the increased competition in 
the struggle for existence has caused many 
fish to have developed peculiar organs having 
protective and poisonous qualities. The noxious 
characters, as far as man is concerned, may be 
divided into — 

(1) Toxic effects produced by the poison con- 
tained in the fish itself when fresh. 

(2) Toxic efiects produced by the ingestion 
of fish undergoing putrefaction, either before 
being swallowed, or under certain conditions 
after it has been a longer or shorter period in 
the intestinal canal. 

(3) The introduction into the body of specific 
pathogenic micro-organisms through the agency 
of the fish. 

(4) Cutaneous wounds produced by the 
special armament of certain fish. 

(5) Diseases or growths produced by para- 
sites of which the fish is the definite or tem- 
porary host. ,.ln the constant investigation of 
fish markets for zoologi«,al purposes, particularly 
u\ the Indo-tropical and Chinese regions, I have 
been much impressed by the large number of 
apparently dangerous - looking fish that are 
habituallv sold, and the advanced stages of 
decompoAtion fwhich some of them frequently 
present, yet they seem to be used for food by 
the poorer classes habitually. 

There used to be an old rule in the Navy 
that scaled fish were wholesome, and that fish 
without scales were ^lot. This, however, is 
certainly not altogether correct, as many with 
large scales, as Sphyre^nay PagelluSy etc., are 
at times markedly poisonous ; others without 
scales, as the fresh-water Siluroids, are esteemed 
as excellent food. 

As a matter of fact, poisoning directly due 
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to the consumption of fish ia very rare in 
tliQ naval service, and also among well-to-do 
Europeans in tropical regions. 

The toxic properties inherent in fish, as Dr. 
Gunther pointed out, may depend on various 
conditions ; some are only poisoiu)us at certain 
stages of growth, others only at special sejiisons, 
as at the breeding time ; again, othel^s arc 
apparently dangerous after they have been 
feeding on poisonous foods ; thus most of those 
beautifully coloured fish belonging to the families 
Sfiuaniipinnes and Lahridw^ wdiich frequent 
coral reefs and browse on the pol^^p* of the 
young growing madrepores, etc., are generally 
considered to be dangerous ; nevertlielcss, if 
these be properly cleaned before cooking, most 
may be taken with impunity. French medical 
officers have pointed out that many fish at other 
times wholesome become poisonous in the 
breeding season, and every one knows that a 
spent trout or salmon is very liable to give rise 
to gastric disturbance if eaten. 

The symptoms of poisoning due to fish fall 
into two distinct groups : (1) true gastro-enter- 
itis with colip and high fever, probably due to a 
hacterlal infection’, (2) nerve symptoms, often 
commencing some time after the ingestion of 
th(‘. food, attended by constipation, and various 
forms of paralysis, etc., probably due to inio^vi- 
cation from the alkaloid snlj^tances produced 
during decomposition. 

The following fish are credited with producing 
poisonotis symptoms when taken fresh : — 

(1) Paf/eJlvs ert/fhrinus, a ‘‘ sea bream com- 
mon in Indo- Pacific waters, quoted as nearly 
causing the death of Qiiiros, the Spanish navi- 
gator, and also described as poisonous in Cook’s 
Voi^arjes. 

Lethrinus nuimho in the South Pacific is said 
to be poisonous when full grown, but harmless 
when young. 

Many of the S(ptami}yinnes or Coral fish, as 
before stated, acquire poisonous properties from 
their food. These fish are generally gorgeously 
coloured, and are like butterflies in the aqueous 
gardens which they fre(picnt. , 

Sphyra^jui, or “ BariY-«cudas.” Thei? flesh is 
as a rule eaten with impunity, but two species 
in the West Indies are known to occasionally 
produce intense symptoms of poisoning — gastro- 
intestinal irritation with pain, vomiting, and 
diarrhoea, etc., followed by marlitjd prostration, 
and, *in a few cases, death from syncope. If 
the fish be unwholesome, Poe states that the 
teeth become blackened at the base, and natives 
say that if a silver coin placed on the flesh 
becomes black, the fish is unfit for food. 

Some of the mackerels frequently cause 
gastric irritatidn ; several species of Thynnus or 
tunny are stated by Giinther to be poisonous at 
times — being red-blooded fish, they are liable 
to rapid decomposition. The Carangidae, horse 
liiackerel or yellow-tails, have a very bad name 


at the Cape of <lofd Hope as being ])oisonous, 
especially when they* are ola, C. filar being 
the most dreaded. Almost every variety of 
this genus may be seen in the market at Aden 
for sale. After eating poisonous Ihynito, Tunny, 
and Horse ^fa,ckeTel, the symptoms arc those of . 
mild gastric enteritis, with urticaria, giddiness, 
headache, • vomiting, and diarrhma, which may 
♦assume a choleraic form, ending in (‘ollapse and 
death. * 

Fish of the herring ffimily ai-e undoubtedly 
very frequently extremely ])oisonous. Gunther 
gives the followin'- list: — 

(Jhi-pea thripsrt^ the sardine dore ol the West 
Indies, often causes a rapidly fatal issue. There 
is a saying that “ if you begin at the head you 
never finish the tail.” The symptoms ivc pain, 
prostration, convulsions, and unconseiousiu^ss 
followed by death, sometimes in a quarter of an 
hour, but generally in from two to three hours. 

C\ longiceps, C. perforata, C. veuenosa, the 
three latter from the Indian Ocean, are all 
known to have caused intense purging and 
collapse. 

C, Ituineralis of the M est Indies is stated by 
Day to have caused death in a few minutes. 

Idle marine “cat fish” or Sduroids are, as a 
ride, too loathsome to ever be much used for 
food. They are invariably rejected, if caught, 
on board ship, but are, however, constantly seen 
for sale in the native iqarkets. Most of the 
species of Jhili.^tes (file fish), Tetrodon (globe 
fish), and Diod<yn (porcupine fish) are, rejected 
as being poisonous ; they arc foul feeders, or 
live oil coral and other zoophites. Two cases 
are recorded by Sir Jolm Micha-rdsou of acute 
poisoning from eating portions oi the liver of a 
Tetrodon. One man ten minutes after eating 
it became very ill, with flushed face, swollen 
lips, signs of intense gastro-intestiiial poisoning, 
followed by paralysis, laboured breathing, cyan- 
osis, and death in seventeen minutes. Thg 
second man died in twenty minutes. The whole 

fish was not more than eight inchc # long. Many 
of the small kinds are constantly seen sale 
in tlie Bombay market and elsewhelt*, tfidj^O 
from brackish and fresh water*bi*ing more wliohv 
some than the marine v^irieties. Macoy states 
that in Ai\^tralia nearly all cases of fish poison- 
ing are due to eating ArripU truttaceous, one of 
the sea perch. This may be sometimes due to 
decomposition, but fresh fish also produce un- 
pleasant results in soim? people, the symptoms 
being flushing of the skin, parj^icularly of the 
face, headache, vomiting, and ^a transient erup- 
tion, generally followed by rapid recovery, but 
a few deaths have been noted. 

Muraena punefata, one of the “sea eels, is 
stated by Ilussell to be poisonous if eaten. 
Mosso states that the fresh ITlood of eels i)os- 
sesses highly poisonous properties, due to the 
presence of ichthyotoxin, like the toxalhiimens 
of vipers. 
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Mussels or other shell-fish, though quite 
fresh, will sometimes procjuce severe symptoms, 
nausea, vomiting, diarrhoea, syncope, numbness 
of the limbs, and eruptions on the skin, with 
occasionally swelling of the tongue and mucous 
membrane of the throat. Those taken from the 
open sea are generally quite wholesome, the 
poisonous properties being derived ,from tlie 
foul water from which they have been gathered.* 
•{2) Putrefaction of Fish. — This is the most 
common cause producing poisonous symptoms. 

It is generally due to the action of micro- 
organisms breaking up the proteid substances 
present into a number of chemical bodies, some 
of which are harmless, others being very toxic. 

The proteids are first split up into albumen- 
noses, and then finally into the animal alkaloids 
known as “Ptomains”; these latter were first 
studied in detail by Selmi, and since then by 
Breiger, Van Ermengen, Sidney Martin, and 
others. * 

From decomposing fish Breiger isolated the 
following substances : Trimethylamine^ Dimethyl- 
amine^ Methylamine^ Neuridine^ Cadaveriiie^ 
and Putresciue ; some, as cadaver ine and put- 
rescine, are but slightly toxic, others are ex- 
tremely so, rajjidly causing death. 

All “ Ptomain ” poisons are characterised by 
the combination of marked nervous symptoms, 
with gastro-intestinal irritation, and a tendency 
to coma, in wdiich the^ patient may die. There 
is also almost always a more or less prolonged 
period between the ingestion of the food and 
the onset of the symptoms, the incubation 
period ; when this is present the cause of the 
poisoning, according to Van Ermengen, is due 
to the presence of a special organism, Bacillus 
botulhius^ this condition being known as Botu- 
tism. David describes an interesting instance 
of poisoning by red herrings. There were five 
cases, all in one family. Gastric symptoms and 
qbstinate constipation, commencing some days 
after taking the food, occurred in all, followed 
by local paralysis of parts, double vision, and 
diminished reflexes. In two the dysphagia was 
-^^onij^iete that feeding by a tube had to be 
resorted to. The paraplegic symptoms lasted 
for months, but all finally recovered. 

Breiger isolated an alkaloid namgd Mytelo- 
toxin^ which is not destroyed by cooking, from 
the liver of mussels taken from foul water; 
this produces acute symptoms like those of 
“ curare ” poisoning, affecting the motor nerves, 
being quite di^stinct from those toxins which 
induce the gastro-intestinal irritation symptoms. 

The treatment*’of all cases of Ptomain poison- 
ing is to clear the stomach and intestines of the 
irritating substances as soon as possible, to 
give stimulants with discretion to counteract 
the cardiac depression, and where there is pro- 
fuse diarrhma and much pain opiates will be 
required ; for the subsequent paralysis, massage 
and nerve tonics, “ Tinned fish ” are very 


! liable quickly to undergo putrefactive changes, 

I especially in hot climates ; if then eaten, they 
1 produce severe symptoms, diarrhma, vomiting, 

1 and collapse in a few hours, which may last for 
days or prove fatal. 

In tropical glimates, whore the intestine is so 
! ready under slight provocation to increased 
! .secref?ion, congestion, or ulceration, one cannot 
be too careful in the scrutiny of all tinned fish to 
be used for food ; it is from these that on board 
ship fish poisoning most commonly arises. 

^ 3) T^he conveyance of specific pathogenic inicro- 
organisn^ to man^ by means of oysters, mussels, 
etc., unquestionably takes place, perhaps more 
often than is generally believed. 

The spread of typhoid has been distinctly 
traced to infected shell-fish, and reported ac- 
cordingly by many medical officers of health 
and others. It is not uncommon in certain 
well-known localities to find oyster-beds on the 
foreshore immediately below' the outfall of a 
sewer, and I have had it stated to me by a 
“ grower that in these positions the oysters 
are fatter and better in quality than those 
I f#om more open situations. ^ 

Bacteriological examinations have been made 
demonstrating the presence of B. enteritidis and 
B. cole communis^ etc. 

Legislative measures for removing this evil 
have been over and over again brought forward, 
but so far ineffectually, the interference with 
the oyster industry and restriction of the area 
for beds being strongly opposed by a' certain 
section of interested persons. 

(4) Poison Wounds caused by Fish. — Perhaps 
the most widely feared fish producing cutaneous 
injuries are the “Sting Rays,” belonging to the 
order Batoidea. These have one or more sharp 
barbed spines attached to some portion of the 
dorsal surface of the tail ; these may cause 
severe lacerations when incautiously handling 
the fish, or when stepping on them while half 
hidden in the sand. In the first case I person- 
ally came across, the pain was so intense that 
the strong, healthy man almost fainted. There 
is no poisou apparatus connected wdth the 
spines, but they are like poison arrows, being 
coated wdth mucus from the surface of the fish, 
which has peculiar irritating properties. An- 
other class of fish, the Scorpeenidee, are pro- 
fusely provided wdth sharp spines on the 
operculai* plates, fins, etc., which inflict ir- 
regular punctured wounds. Among the ' very 
dangerous fish are Synancea verumcosa and &. 
hoj'rida, found in the Red Sea and on the coasts 
of Africa and India ; in these species the dorsal 
spines are grooved, having small poison-bags 
attached, the venom being injected into the 
wound by pressure. Injuries from this fish 
occasionally cause death (Day). The symptoms 
vary according to the amount of venom in- 
jected; they are local pain, increasing and 
spreading from the wound, with swelling of the 
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part, lymphangitis and gangrenes, attended’ with 
convulsions, delirium, and attacks of syncope. 

Other very dangerous fish are the llialasso- 
phryna^ of which two species arc known, one in 
the Pacific, the second in the Atlantic Ocean. 
These fish, according to Gunther, possess as 
perfect poison sacs and tubular spines as» any 
venomous snake. The poison sacs are attkched 
to the bases of the opercular and dorsal spines. 

In the ‘‘Weavers’’ Trachiims^ common in 
European waters, the dorsal and opercular 
spines have deep double grooves, these bevpg 
filled with fluid mucus, but there is^ no true 
poison apparatus. Wounds inflicted by them 
are followed by violent inflammation of the 
injured part. 

Many genera of the “ cat fish ” tribe Siluridct; 
are excessively dangerous to handle, the dorsal 
and pectoral fins having very hard serrated bony 
spines, which may inflict serious wounds ; in 
some of these fish glandular organs are found at 
the axils of the spines ■ the bod}" is covered by 
an offensive tenacious mucus, which can readily 
inflict the wound. Great numbers are com- 
monly eatery by the lower “castes” in India, 
they are therefore frequently caught ; the fisher- 
men immediately cut off the offending spines, it 
being rare to see a perfect specimen in the market. 

Treatment of Wounds. — These sliould be 
enlarged and the blood allowed to flow freely, 
or the part may be ligatured above, and the 
poison removed by cupping or sucking the 
wound, *then ammonia or spirits of turpentine 
may be applied, followed by fomentations, 
opium being given and stimulants as necessai'y. 
The wounds caused by the serrated spines of 
rays and cat fish almost always suppurate. 

(5) J^ish may act as Interinediate or Definite ' 
Hosts. — An example of the former is found in 
Lota vulgaris, which is commonly known to 
harbour the larval form of Bothriocephalus latns 
(see Cestodes). Congers are said to be infested 
with hydatids. A curious case has been de- 
scribed by Dr. Batten, namely, tlie fixation of 
a species of Lepcophtheirus, one of the “ Cale- 
gida? ” or fish lice, on to the co’;nea of a fish- 
monger (which sj^ecimer/ he kindly sent to me). 
These semi-parasitic copepods are very numer- 
ous on many flat-fish, moving about actively on 
the skin some time after the death of the fish. 
The saline condition of the ocular conjunctiva, 
with a certain quantity of mucous secretion, 
render this position particularly suitable for 
these parasites if accidentally introduced. It is, 
however, very rare : I have never heard of or 
seen a second case. The parasite was success- 
fully removed, vision not being impaired. 

Snake-bite ir the British Isles. 
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As far as the British Isles are concerned, the 
subject of snake-bite, is generally ignored in 
medical text-books, or at most is dismissed 
with a passing mention. The reason is, of 
course, that such cases are somewhat rare, 
though not more so than some other diseases , 
and accidents that could be named, and also 
because the cases that do occur are rarely seen 
■by those who write text-books, and indeed 
generally go unrecorded even in the medioal 
journals. It is the country practitioner in I'e- 
mote districts, who has pjobably many miles to 
travel to see his patients, who now and then 
encounters a case, and who has very little time 
left him for writing up his observations to 
current medical literature. It is therefore the 
more necessary when a series of cases have come 
under the notice of a single individual — as has 
happened in the last year or two to the present 
writer — that these should be compared and 
recorded. 

(a) Species of Serpent involved . — There are 
only three serpents found indigenous in the 
British Isles, and of these three one only is 
venomous. This is the adder or viper ( Vipera 
hems). Like the other snakes, tlie adder is 
absent from Ireland, the Isle of Man, Guernsey, 
and Sark, but is present in greatly varying 
numbers in every county of England, Scotland, 
and Wales. It is the only snake found in 
Scotland, except in dloxburgh and Berwick, 
where very occasionally the ring snake or grass 
snake (Tropidonotus natrijS) is met with. Its 
numbers vary with the nature of tlie district, 
as it retires before the progress of civilisation to 
the large woods, commons, heaths, and mountain 
fastnesses. The adder may be diagnosed from 
other species at once by the dark brawn or black 
zig-zag mark which extends along the whole 
length of the back, and by a V-shaped marking 
at the posterior end of the head. The adult 
length is from 18 to 25 inches as a rule. 

(h) Causes of Adder Mte. — The accident occurs 
in nine cases out of ten from the 4)erson bitten 
being unaware of the proximity of the reptile. 
The natural instinct of the adder is tf> ^esiSpe 
observation if possible. It is only when ab- 
solutely cornered that it makes a deliberate 
I attack — fqr example, when in a cage or box, or 
in some other position from which there is no 
escape. The most common ways of sustaining 
this injury are by stepping on or near the adder, 
when it strikes just abo\^ the ankle ; by picking 
up a stick or other object on tjie ground, not 
observing the adder, lying at that spot ; or by 
sitting down on a warm bank on which the 
adder is basking. In all these cases the adder 
strikes in self-d'efence. The anatomy of the 
fang and venom gland is similar to that of other 
viperine serpents, and need hot be described 
here. 

(c) Diagnosis, — As a rule the history is too 
definite to permit of any doubt, but in doubtful 
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cases, where the patient was alone and found 
unconscious, the presence.or absence of tlie fang 
punctures must decide tiie point. The appear- 
ance of these marks is that of severe pin-pricks. 
In a case where the patient has been struck 
by an average-sized adder the two points of 
puncture will be from tliree-fifths to half an iiicli 
apart. But one fang only may have been used, 
or the adder may have struck twice, in which* 
ca«e the fang punctures will show a coi re- 
sponding arrangement. 

{(1) Si/m.pto7m. — It is generally stated that 
the symptoms depend on the condition of the 
patient’s general health at the time of the 
accident, and on the heat of the day or the 
season. The former applies to every accident 
that could be named, and has no particular 
relation to adder-bite. The latter has, in all 
probaVulity, very little to do with the result. 
The syneptomH which follow an adder-hUe depend 
on the \lose of venom injected at the tune. Of 
coTirso a strong man will survive a dose that 
might prove fatal to a weakly child, just as he 
would a (lose of opium or any other poison. 
“ The symptoms, which come on very rapidly, 
are, pain at the seat of, the wound, sickness, 
and a feeling of extreme prostration, terminating 
in actual fainting and loss of consciousness. In 
fatal cases death occurs soon from heart failure. 
If, however, the dose injected was not so large, 
or the venom of the p.^rtioular adder less potent, 
the patient recovers consciousness (or may not 
actually faint), and a set of secondarj^ symptoms 
sets in. The day after the bite the vessels of 
the arm or leg, as the case may be, become 
painful, and the lymphatics stand out as dark 
lines. The limb becomes swollen, and the 
swelling may extend to the body. The patient, 
in fact, exhibits all the signs of severe local 
blood-poisoning in addition to great weakness 
of the heart. In some cases the limb shows 
considerable discoloration of a more or less 
green colour.”^ Should the case run a favour- 
able course alio these symptoms subside gradually, 
but it is usually six or eight weeks before the 
linTb recovers perfect mobility and the patient 
feels well. The itervous symptoms exhibit con- 
siderable variation in different cases. Thus 
there may be little or no mental djsturbance, 
or the patient may exhibit great terror or 
delirium. There may or may not be marked 
photophobia. The pupils may be dilated. 
Occasionally there is slight erythropsia. 

The following is the most recent fatal case 
that has occurred in this country, reported to 
me by Dr. Eden Cass, under whose care the 
case came : — 

History , — On June 8, 1901, J. Hartley, a 
little boy aged 4 years and 8 months, was 
chasing butterflies in a meadow by the side of 
a small stream. Walking through a patch of 
bog myrtle and heather, he said, “ a little frog 
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jumped up and ‘bit him on the right leg.” This 
was between 11 and 12 a.m. He ran home ^ all 
the way, and when he arrived his face was a 
picture of terror. On hearing the child’s story 
his father concluded he must have been bitten 
by an adder, ,and upon removing his stocking 
two vmall punctures were seen about the junc- 
tion (3^f the middle and lower third of the right 
leg. It was nearly 5 p.m. when the doctor 
arrived, he living some ten miles from the place 
of the accident. He found the lad curled up on 
t\Y 0 chairs, his face hidden under his arms, and 
away fro^u the light. He was in great terror. 

Symptoms . — The patient was dull, had been 
violently sick 10 or 12 times soon after reach- 
ing the house, and the bowels had moved once. 
His temperature was normal, pulse slightly 
quickened, heart sounds normal, did not com- 
plain of any pain, was very thirsty, and the 
pupils were normal. On examining the leg 
there was a small round blue mark about the 
size of a shilling, with a well-marked puncture. 
The second puncture was obliterated by some 
tar that had been applied. The leg as far as 
the knee was swollen to twice its, natural size, 
was boggy to the touch, and of a dull white 
colour with a dark bluish tint under the skin 
in places. It was very hot, but not tender. 
Next morning, after a restless night, the boy 
was half comatose. He had been severely 
purged, and had passed both motions and urine 
in bed. He was still very thirsty, temperature 
normal, pulse 110. He could be ro'used by 
shouting at him The swelling had extended 
up the limb as far as the groin, the thigh being 
the same colour as the leg. Bright red and 
blue lines were well marked at the base of the 
toes on the dorsal aspect. The pupils did not 
react well ; corneal reflex present. N ext day 
(June 10), after another restless night, he was 
quieter, though occasionally throwing his arms 
about. He lay with his legs and hips bent, 
head flexed slightly on his back, with mouth 
open. The breathing was rather (piick, tem- 
perature normal, pulse very rapid, and heart 
sounds very fe^eble. The eyes were fixed, pupils 
slightly dilated, no reaction, corneal reflex 
slightly marked. He refused nourishment, and 
was distinctly moribund. The condition of the 
limb was improved, no heat, swelling decreased 
considerably. The boy died at 2 a.m. that night. 

Potassium permanganate was 
injected into the leg ; liq. strych. given hypo- 
dermically ; brandy, ammon. carb., and digitalis 
internally. 

The disadvantages in this case were the great 
distance from medical ^id, allowing time for the 
full absorption of venom into the system, and, 
secondly, the youthful age of the patient. Three 
adders were seen at the spot where the accident 
occurred a day or two afterw^ards when the uncle 
went to see it. The patient was a healthy, 
sturdy little fellow. 
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Sneezing’* Hysteria (Disorders of i 

Respiratory Organs^ ^nee7Aiuj)\ Nose, Nasal | 
Neuroses (Neuroses of Common Sensation, Far- i 
oxysmal Sneezing) ; Phvsiolo(jy, Respiration 
(Special Respiratory Movements^ Sneezing), 

Snellen’s Types- See Eye, Clinical 

Examination of (Visual Acuity). ► | 

» 

Snoring- Nee Nose, Post-nasal Adenoids i 
(Symptoms^ Snoring). i 

Snow-Blindness. — The symptoms 

(photophobia, conjunctivitis) resulting frmii 
looking for long at the snow in bright slinlight. 

Snuffles- Nee Syphilis (In Children, 
Snujfles). 

Snuffs. — Insufflations or snuffs are medi- 
cinal substances in the form of light powders 
which can be drawn or blown into the nose, 
larynx, etc. ; e.g. Perrier’s snuff in hay fever. 
Nee Hay Fever (Treatment). 

Sosip. Nee Sapo. Nee also Acne (Treat- 
ment, Local) ] Aseptic Treatment of Wounds 
(Disinfection^ of Hands and of Skin) ; Urine, 

I VrHOLOGiCAT. Changes in (Sediments, Unorgan- 
ised, Soa}is). 

Socaloin or Socoaioin. Nee Aloes 

AND AlOIN. 

Soda Parotid Is. — A separate part or 
lobule ef the parotid gland ; gland ula parotis 
iccessoria. See Mouth, Diseases of (Diseases 
of the Cheeks)) Parotid Gland, Disorders of 
( Infl am n ui tory Conditio ns) . 

Socordia or Secordia. — Without ^ 

understanding (Lat. se, without, cor, heart or 
mind) ; silliness, or weak-mindedness ; hallucina- 
tion. 

Soda. Nee Sodium. 

Soden. Nee Balneology (Germany, Muri- 
ated Waters). 

Sodium. See also Diet {Mineral Con- 
stituents of Foodl) ) (Esophagus (Inflammation, 
Causes) ; Toxicology (The Alkalies). — Symbol, 
Na. Atomic weight, 22*88. A soft white metal 
decomposing water. From it is prepared Liquor 
SoDii Ethylatis by disolving 22 grs, pf sodium 
in an ounce of absolute alcolx)!. This is a 
syrupy fluid of a light brown colour, and is an 
excellent caustic for warts and other growths. 
The salts of sodium have a tendency to effloresce, 
as contrasted with the potassium salts, which 
are usually deliquescent! Therapeutically the 
^iodium compounds are as a rule ler depressant 
than the corresponding potassium salts, and are 
therefore preferred under certain conditions. 
SoDii Chloridum, common salt, is soluble 1 in 
-I of water. Its official dose is 10-240 grs. 


Although in common use, it. is probably not 
necessary for those living on an ordinary mixed 
diet ; but it is essential as an addition to the 
food of vegetarians. Recently the mdema of 
Bright’s disease has been treated by the em- 
ployment of a “ chlorine -free ” diet. Large 
doses ol salt are emetic. Rectal injections' 
are used in the treatment of thread- worms. 
Normal sfilino solution — a *8 per cent solution 
of sodium chloride in sterilised distiib'd water-- 
is used for intravenous transfusioi and for 
rectal and subcutaneous infusions. It is also 
largely used during the performance of surgical 
operations, in pre-.i ix'uce to antiseptic solutions. 
A solution of so<bum chlonde forms an excellent 
gargle in inflamea conditions of the throat. 
8omr Carbon as is washing soda. It is soluble 
1 in 2 of cold water. Dose — 5-30 grs. SoDii 
Cardonas Exsiccatus is used in making Pilula 
Ferri. Dose—W\0 grs. Sodii Bicarbonas is 
known as baking soda. It is soluble I in 11 of 
cold water. Dose — 5-30 grs. Prepaimtion — 
Trochiscus Sodii Bicarbouatis, 3 grs. in each. 
The carbonate and bicarbonate of soda are 
more slowly absorbed than the corresponding 
potassium salts, and are less depressant. Solu- 
tions of sodium bicarbonate are employed as 
sedative lotions to relieve itching. The bi- 
carbonate is largely used in the treatment of 
dyspepsia, especially in combination with bis- 
muth and rhubarb. It is a stomach sedative, 
and helps to liquefy tenacious mucus. If given 
before meals it stimulates the secretion of hydro- 
chloric acid, and if given some time after meals 
it neutralises the hydrochloric acid already 
secreted. Sodh vSulphas is known as Glauber’s 
salts. Soluble 3 in 1 of water. Dose — 30- 

120 grs. (repeated) ; 3 (single administra- 

tion). The effervescing sulphate is given in 
similar doses. Soda Tartarata, the tartrate 
of sodium and potassium, known as Rochelle 
salt. Soluble 1 in 2 of water. Dose — 30-60 grs. 
(diuretic) ; 5 (purgative). Fulvis Sodar. Tar- 

taratce Effervescens is Seidlitz powder. The blue 
paper contains 1 20 grs. of tartarated soda and 
40 grs. of bicarbonate of soda. The )\i»hite 
paper contains 38 grs. of taj’taric acid. "Sodh 
Citro-Tartras Effervescens is in the form of 
white deliquescent granules. Dose — 60-120 grs. 
These sodium salts are excellent purgatives for 
occasional administration, especially in constipa- 
tion associated with gout and in “ bilions ’’ con- 
ditions. They should h^e taken in concentrated 
solution first thing in the morning. They are 
frequently employed to accelerate and complete 
the action of rnercnrial purges. The sulphate 
is an important constituent of most of the 
natural aperient waters. The phosphate is a 
very mild and pleasant aperient. It lias been 
used empirically in the trei^tment of exoph- 
thalmic goitre. SoDii SuLPHiH is prepared from 
sodium carbonate and sulphurous acid. Soluble 
3 ill 4 of water. Dose — 5-20 grs. It has 
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been recommended as an antiseptic in various 
diseases of the alimentary canal, and to prevent 
fermentation in gastric iilatation. It is now 
little used. The other salts of sodium — iodide^ 
bromide^ mlkylate^ etc. — are described under the 
diherent headings. 

Soft PslISltG. k)ee PaIjATE {Injuries, Dis- 
eases). *■ 

«Soft Passages. —The name given to 
the ligamentous, muscular, and fascial parts 
lining the pelvis, through wdiich the infant has 
to pass in the process of labour ; they are con- 
trasted with the hard passages, viz. the pelvis. 

Soft Soap. See Sapo {Sapo Mollis). 

Soft Sore. See SYrnnas {Prirtuiry, Hard 
and Soft Sore) ; Venpuieal Disease (Soft Sores 
or Chaneroids). 

Softening. P>kaix, Atrophy, etc. 
( Chronic Proyress ive Softe n iny). 

Soil. See Cholera, Epidemic {Etioloyy, 
Breediny Places, Soils) ; Climate {Effect of Culti- 
vation of the Soil) ; METEOiiOLOG'i {Influence of 
Meteor oloyical Conditions on Health, “ Chanye of 
SoiH) ; Sewage and Drainage {Soil ]*ipes). 

SojaorSoya Beans.—The seeds of 
Glycine soja. or Soya hispida, an East Indies 
plant, w’hich are used in \he dietetic treatment 
of diabetes mellitus. * 

Solan ine. See Solanum. 

Solan ism. — Poisoning resulting from the 
eating of tlie berries of the Nightshade {Solanu7ii 
Dulcamara) or, occasionally, from ordinary pota- 
toes {Solanuiii tubei'osirni). See Toxicology 
( Vegetable Foods, Potato), 

Solanum Dulcamara. —The Bitter- 
sw'oet or Woody Nightshade; it contains an 
alkaloid {solani/ruj which, by the action of 
dilute acids, ^ is converted into a sugar and 
solauidine ; sotanine occurs also in small quanti- 
tiesdn tVie potato {Solanum tuJ^erosuni). 

Solar PlexilS. See Abdomen, Injuries 
OF {Shock) ; Adrenal Glands, Addison's Disease 
{Moi'bid Anatomy, Condition of Sprnpathetic 
Ganglia) ; Alcoholism ( Visceral Variations) ; 
Physiology, Neuro-Mitscular Mechanism {Spi- 
nal Xerves, Splanclmic Fibres), 

Solayres’ Obliquity. — in normal 
labour the fact Chat the foetal head lies with its 
long (antero-post^rior) diameter in one or other 
of the two oblique diameters of the pelvic brim 
(and not in either the transverse or conjugate 
diameter) is known as Solayres' obliquity. 

Soldier’s 'Heart. See Heart, Myo- 
cardium AND Endocardium {General Pathology, 
Etiology, Euccessive Physical Effort), 


SoleuS. — A muscle of the calf, arising 
from the fibula and tibia and inserted into the 
tendo Achillis. See Muscles, Traumatic Affec- 
,.ioNs of {Ruotnre). 

Solitary Glands or Follicles. 

See PiiYsiOLOCiY, 1^\>0D AND DIGESTION {Structure 
of AlinientaTy Canal, Small Intestine, Ly^nphoid 
Tissue). 

’^Solurol.” — A nuclein derivative said to 
act as a solvent of uric acid. 

cSolution. — A liquid containing a sub- 
stance (fnedicinal, chemic^al) dissolved therein ; 
in Pharmacy, this is known as a liquor, e.g. 
Powder’s Solution, Donovan’s Solution, Normal 
Saline S dution, etc. 

SomatO-. — In compound words so??iato- 
(Gr. erwya, body) means relating to the body ; 
e.g. so7natoj)leure (the body-wall), som.atoj)agus 
(twins united by the bodies, pelves and thoraces), 
etc. See Fan'us and Ovum, Development of 
( Segn le nta t ion. So n la top I eure) . 

c Somatochrome. See Insan h y, Path- 
ology OF {Pathological Analomy, Coolical Akrve- 
Cells). 

SomatOSe. — A proprietary food-product, 
obtainable in the form of inilk-soniatose, iron- 
soniatose, etc. 

Somite. — A segment of the body of an 
embryo, or, more particularly, a pro to vertebra. 

Sommerfeld’s Streptococcus. 

— A streptococcus found by Baginsky and Sbrn- 
rnerfeld in the tissues in cases of scarlet fever ; 
it is not, however, regarded now as the causal 
organism. 

Somnal. — A preparation consisting of 
chloral hydrate and urethane, given in doses of 
30 grains for its hypnotic and diuretic effects. 

Somnambulism. See Hypnotism 
{Hypnotic State, Stages ) ; Hysteria ( Vigilam- 
bnlis7n and Somnamlmlism) ; Memory^ in Health 
AND Disease {Periodic Complete Loss of Memory) ; 
Rheumatism in Children {Xeo'vo'us Affections) ; 
Sleep, Normal and Morbid {So7nna77ib7ilism ) ; 
Unconsciousness {Double Consciousness), 

Sonr| n ifacient. — Sleep - producing ; 
hypnotic. Sea Hypnotics ; Pharmacology 
{Opium Seines) ; Sulphonal ; etc. 

Somniloquence. — Talking during 
sleep. See Rheumatism in Children {Xervous 
Affections). * 

Somnofbrm. — An ainesthetic contain- 
ing ethyl and methyl chloride and ethyl bromide. 
See Anaesthesia {Ethyl Chloride), 

Somnol. — A preparation producing hyp- 
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iiotic effects (dose, 2 to 4 dr.), and consistii]g of 
[I “ synthetic product of chloral -i\rethane with a 
polyatomic alcohol radicle.” 

Somnolence. Sleep, Normal and 
Morbid (Morbid Soniiiolence). 

Somnone. — A proprietary preparation 
helieved to contain opium, lupulin, and j^actu- 
carium, and to produce hypnotic effects. 

SOOr. See Stomatitls (Parasitic or Thrush). 

Soot-Ca.ncer. — Cliimney-s weep’s (dancer. 
See Tumours (Cardtio/ua). , 

Sophoma^nia.. — A monomania of wis- 
dom ; a form of megalomania ; the patient boasts 
of possessing superior wisdom. See Insanity, 
Nature and Symi‘toms (Monomania of Exalta- 
tion). 

Sopor. — The condition of deep sleep ; 
lethargy or stuy)or (almost). 

Soporific. See Hypnotics. 

Sorby - Beck Microspectro 

scope. — Aji instrument which can be placed 
in the tube of the microscope in place of the 
(jrdinary ocular and used for the spectroscopic 
examination of the blood ; the blood may be 
conveniently placed in what is called a Sorby 
tubular cell for this examination. 

Sordes. — Tlie crusts which form on the 
teeth in* diseases (e.<j. typhoid fever) accom- 
|>ariied by great exhaustion (Lat. sordere, to be 
foul). 

Sore. See Deijii Boil ; Furunculus Ori- 
ENTALis ; Natal Sore ; Benjdeh Sore ; etc. 

Sore Mouth. See Stomatitis. 

Sore Nipples. See Puerperium, Path- 
ology (Affections of By'easts and Nipples). 

Sore Throa,t. See Diphtheria; 
Pharynx (Acnte and Chronic Pharyngitis). 

Sore, Veldt. See Skin Dis,eavSKS of the 
Tropics ( Veldt or Natal Sores). 

Sores, Soft. See Venereal Disease 
(Soft Sores or Chancroid^). 

Sorrento. See Therapeutics, o Health 
Resorts (Italian). * 

SorrOCCO. — Sickness (resembling sea- 
sickness) occurring in South America (higher 
parts) ; also called puna. 

Souffle. — A blowing sound heard on 
listening over the veins of the neck in anoemia, 
over the uterus in pregnancy and some cases of 
fibroid tumour (uterine or placental souffle), and 
over the spleen in malaria and leukiemia ; the 


fume soufHe is saiJ to l*e the sound of the blood 
passing through the compres.s(‘d umbilical cord 
of the hetus, but its occurrence is doulitful. 
Sec Pheijnaxc’y, Diagnosis (Uterine and Funic 
Souffle). 

Sound. >SVc Physiolo(;y, NeuroAIuscular . 
Mechanism (I/caring, Qualifies of Sound) ; 
Physiolog,y, CihcuIjATion (Sounds (f the Heart). 

Soup. See Diet (Amina I Eoods^ Soups) ; 
Invalid Ieeiung (Sou/i-mahing., Irrieties of 
Soup, etc.). 

South Af‘rica. See Therai’eutics, 
Heaj.th Resuj'T^- (South Afi'ica). 

Southey’s Tubes. — Small drainage 

tubes for carrying off the fluid from the sub- 
cutaneous tissues in (;ases of anasarca, etc. See 
Hydrocephalus (Surgical Treafnienf) ; Para- 
centesis. 

Soxhiet’s Steriliser. An ay)para.tus 
for sterilising milk for infant fe ding ; the 
bottles of milk stand in boiling watei’ in a metal 
chamber with a water jacket. See Infant 
Fee D i N c; (Sfe rilisa t ion ) . 

Soy Biscuits. See Invalid Feeding 
(Coohery in Diabetes, Soy Flour). 

Soya Beans.— The beans Soya hisjn'da 
can be made into a flour wliieh contains very 
little sugar or starch/ and is on that account 
useful ill the dietetic treatment of diabetes. 

Sozoiodol. — An antiseptic powder, 
having the formula C,jH.,b_,(S(.).jH)OH, and used 
commonly in tlie form of the sodium, potassium, 
or lead salt ; iodoparaphenol sulpimric acid or 
' di-iodoparaphenol sulphonic acid. 

Spa. See Balneology (Definition, Spa 
Treatment)'. Dout (Treatment, Spa) Mineral 
AVaters (Chalybeate). 

Space. — A term used in descriptive and 
regional anatomy for more or l?ss closed-in 
places inside or on the outside of the body ; 4 !.g. 
the subarachnoid space, the rectovesical 
and the axillary space. 

Spain. See Balneology (Spain and 
Portugal). • 

Spansemia or Spanemia.- 

Hydreemia (Hr. enrayo^, s/;arce). 

Spanish Fly. See Cant’^arides. 

Spanton’s Operation. — A method 
of treating hernia radically, by passing a sort of 
corkscrew instrument through the canal. 

Sparag ’*^'^®- — ^ convujsive seizure (Or. 
a-Trapaypos, a rending) ; epilepsy. 

Sparteina.— Sparteine (CigHggNg) is a 
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poisonous alkaloid obtained troni broom tops 
{Scojmrii Caciimina ) ; poisoning by sparteiiit* 
IS called spartlsiu. Set Aia^ALOiixs ( Vegetable) \ 
Broom Tors. 

Spasm. 

^Tiysiolooy 256 

Cram]) . . . . . .256 

Varieties of Spasm . . . ' .257 

Faramgocloiins Midtiple.^' . . . 259 

Diagnosis ...... 260 

Treatment 260 

Set aho Alcoiioeism {Motor Variafionx in) ; 
Brain, Init^ammations, etc. {Chronic Progy'essive 
Softening of the Brain^ Clinical FeatnreS ) ; 
Catheters, Uses and Dangers of {Pain and 
Spasm) ; Diaphragm {Spasm ) ; Facial Spasm ; 
Gall-Bladder and Bile Ducts, Diseases of 
{Gall Stones, Biliarg Colic) ; Hysteria {Motor 
Disorders, Saltatorius Spasm) \ Larynx, Con- 
GENiTAf. Laryngeal Stridor ; Medtclne, For- 
ensic {Signs of Death, Cadovertc Spasm) ; 
Meningitis, Epidemic Cereruo-Spinal {Nervous 
Sgmptoms ) ; Muscles, Diseases of the {Changes 
in Muscle dm to Vasc/nlar Disturbances) \ Neu- 
roses, Occupation {Cramp)] Tetany; Toxi- 
cology {Strychnine, Ergotisin). 

By muscular spasm is meant an unusually pro- 
longed or recurrent, and often excessive, con- 
traction produced irrespective of the will. 
Spasm may be either tonic or clonic, and may 
adcct either voluntary or involuntary muscle. 

Physiology. — Contractility is an inherent 
birthright of protoplasm, and therefore of 
muscle, and a muscular contraction produced 
by means of a nervous stimulus is but a sudden 
heightening of its normal tonus, or so-called 
physiological tone. This tonus, ever varying in 
degree, is largely dependent upon a constant 
succession of nervous impulses reaching the 
muscle from its trophic centre, nerve cells in 
the spinal cord or medulla, and is therefore 
dependent in turn on varying neural tonus, but 
not entirely "'so. Involuntary muscle may con- 
tinue to contract rhythmically when severed from 
all nervous connections, as seen in the excised 
heart muscle of tortoise. Again, circulating 
poisons may affect muscular irritability directly, 
and not by way of the nervous .system, as 
veratria, ergot, and digitalis, 6r in the rapid 
onset of rigor mortis after death from cholera, 
or in an animal hunted to death. 

Cramp, or painful spasm, the irregular tetanic 
contractions piYissing on intra-muscular nerve- 
endings, and thiN^ producing pain, may be due 
to circulating toxins produced within the body, 
as is seen in the cramps met with in diabetes, 
tetany, and in unemia. Cramps may be bac- 
terial" in origin, as from the toxines of tetanus 
or hydrophobia, or they may be due to poison 
absorbed from without — organic, as in ergotism, 
or metallic, as in lead-poisoning. Cramp, again, 


may. result from fatigue, the irritable state, of 
j the muscle perhaps depending on local accumu- 
i lation of ' metabolic products. 

Amemia )f muscle, again, may so heighten 
its irritability as to produce spasm or cramp, 
as is seen in the nocturnal cramps in the legs 
■ that amemic women are liable to. In this case 
the spasms are not relieved by extension of the 
limb ; but getting out of bed, by the assuming 
of the erect posture, improves the blood-supply 
to the limbs, when the cramps will pass off. 
The same variety of painful spasm or cramp is 
se?5n in some cases of progressive arteriosclerosis, 
or endalteritis obliterans, the condition being 
named by Charcot “ Claudication intermitten to.” 
I have seen precisely the same condition in the 
calf mi. cles after popliteal thrombosis of both 
legs, in which the exertion of walking a hundred 
yards always brought on painful cramp in the 
calves, though nothing was noticed while sitting 
or moving quietly about the house. This is 
explained by the increased contractions of the 
gastrocnemii in the effort of walking, demanding 
the phj^siological increase of blood -supply 
accessary for a muscle in action, yet denied to 
it by the insufficient collateral circulation de- 
veloped after the popliteal thromVjosis, thus 
producing a relative amemia of the muscle. 
The same pathology explains the painful cramp 
of the heart muscle in angina pectoris, attacks 
being induced either by diminution in calibre 
of coronary branches from vasomotor spasm, or 
from progressive atheroma suddenly diminish- 
ing the blood-supply to certain territories of 
heart muscle, or by exertion or emotion calling 
for more frequent contractions without the 
corresponding dilatation of coronary vessels to 
supply the hard- worked muscle, the failure of 
dilatation being due to arteriosclerosis, or vaso- 
motor spasm, or to a combination of these 
causes. 

Congenital peculiarities of the muscle fibres 
may also result in transient spasm at the com- 
mencement of a movement, as in Thomsen’s 
disease. I have also seen persistent tonic spasm 
with hypertrophy of both sterno-mastoids in a 
case of pseudfthypertrophic muscular dystrophy 
producing double wryneck, orj^retraction of the 
occiput with protrusion of the chin. 

Spasm is, however, largely reflex in origin in 
almost all cases, and the excessive stimuli 
reaching the muscles and causing them to con- 
tract depend in turn upon afterent impulses 
running centripetally from the muscles them- 
selves, the skin, joints, mucous membranes, etc. 
That this is so may be shown by the flaccidity 
and apparent total paralysis produced in a limb 
by section of all the posterior roots that conduct 
afferent impressions from it to the spinal cord. 

Muscle tonus, therefore, is in part dependent 
on the conditions affecting the muscular sub- 
stance directly, but more so on the varying 
tonic stimuli reaching it from its spinal nerve 
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centre. These latter are again ^ dependent on j 
conditions directly affecting the nutrition of the 
nerve cell itself, toxic or otherwise, and to a 
large extent on stimuli reaching the nerve cell i 
from other neurons, stimuli received from tlie j 
peripheral skin, joints, etc., and especially from ; 
two important sources, the cerebral cortex jind ; 
the cerebellum. T^^esions may be irritative or i 
paralytic, and it is to be expected, therefore, , 
that " diseases affecting either the muscles i 
directly, or the peripheral nerves, the spinal i 
centres, or the cerebral or cerebellar cortex, or | 
their conducting paths to the lower medidlai^ | 
and spinal centres, should in certain cases | 
produce excessive muscular tonus or spasm, and , 
in otiiers diminution of muscle tonus or Hae- 
cidity. As examples of simple reflex spasm from 
irritation of peripheral nerves may be rpioted 
spasm of the adcluctors of the glottis due to a 
foreign body in the larynx, trismus from carious 
teeth, renal and biliary colic from calculus, and 
rigidity of tlic abdominal muscles in peritonitis, 
diaphragmatic pleurisy, appendicitis, etc. Stimu- 
lation of the peripheral nerves gemerally increases 
rhe muscle tonus in the corresponding segment,* 
as is seen in *1110 increased knee-jerk produced 
by rubbing the skin over the vastus intennis, 
though, on the other hand, painful stimulation 
of the periphery may sometimes diminish tonus, 
is seen in cases of persistent violent ankle 
clonus, which cati he arrested l)y foT’cible ])ain- 
ftd flexion of the great toe. Impairment of the 
conductiiig powei' of tlie sensory nerves, hy 
fa'eventiiig afferent stimuli from reaching the 
s[)in!d nerve centres, tends to abolish muscle 
tonus, as is seen by the loss of knee-jerk in 
pcriplieral neuritis and in tabes, whic;h lattei* is 
often characterised by marked hypotonia. While 
alferent impulses reaching the spinal nerve 
centre from the periphery tend to heighten 
muscle toil us, those reaching it along the 
pyramidal tracts from the cerebral cortex are 
of a two-fold nature. Tonic impulses from the , 
cortex appear to inhibit muscle tonus, as seen i 
in the increased knee-jerk when the attention ! 
is distracted hy gripping with the hand. Simi 
larly, paralytic lesions of the hen'iisphero are 
followed by rigidit}* with increased deep reflexes, ! 
while irritation of the cortex as in meningitis i 
may abolish the knee-jerk. On the other hand, 
intermittent explosions of nerve force in the 
Rolandic area so stimulate the lowers spinal 
centres as to produce spasm and convulsion. 
AMiile the cerebrum has thus a crossed control 
on muscle tonus of the opposite side of the body, 
the cerebellum, conversely, appears to exert an 
uncrossed effect, partly through Deiters’ nucleus 
and the descending an tero - lateral tract, and 
opposite in kind to that of the cen oral hemi- 
spheres. Thus, tonic impulses from the cere- 
bellum appear to increase muscle tonus, causing 
rigidity, while intermittent explosive stimuli 
from the cerebellar cortex produce the opposite 
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effect, viz. relaxation. As an illustration of this 
fact, we may quote the results obtained by 
Horsley and Lowenthal after removal of botli 
cerebral hemis]>heres in the dog and eat, when 
active extension tonus of the limbs is obtained. 
Sherrington names this condition decerebrate 
rigidit}^ and states that the spasm is so great 
that a cat ju this condition })laced on its four 
feet will remain so for several days. Hemisec- 
tion of the spinal cord, or of the l.)ulb just abo^iP 
the pyramidal decussation, abolishes t.us rigidity 
on the same side, proNUig that this excessive 
tonus is the result of an unci’ossed inllnonce. 
Horsley and b(n\mithab moreover, found that 
when this decerebrate rigidity has been pro- 
I dneed by removal of both cerebral bemispheres, 
i faradic stimulation of the upper surface of the 
c<^*rebral hemisphere caused immediate relaxa- 
; tion on the same side, the tonus being immedi- 
I ately re-establislied on shutting off the current, 
i The" uncrossed influence previously refeircd to 
I is therefore almost certainly the tonic impulses 
I ])roceeding from the cerebellai* cortex, increasing 
! muscle tonus and causing rigidity, while the 
I intermittent explosive stimuli from the cere- 
I helium cause relaxation, being the o})posite effects 
* to those due to the ccre'l)ral cortex. All forms 
! of s])asm are diminished during sloe]). 

Varietieii of — Spasm may be eithej’ 

tonic or elonie. Its varieties may be classified 
under five headings — (1^) Oi'ganic, (2) loxie, (3) 
Keflex, (1) Functional, (5) Hysterical. 

1. Spasm, either tonic or clonic, ma}^ )>e pro- 
duced by various organic lesions of the cerebral 
cortex and its pyramidal fibres, the medullary 
and spinal nuchi, and of the' nK>tor nerves, and 
the lesions may be cither irritative or ])aralytie. 
AVhen discussing the physiology of spasm we 
referri'd to the part probably played by the 
cerebellum in producing the late rigidity of 
hemiplegia, and of paralysis agitans, which mty^ 
he looked on as a forni of double htaaiplegia, 
Aa‘t there is litth' clini(‘al evidence to show the 
effect of irritative or paralytic leqjons of the 
cerebellum in producing spasm. Irritative 
lesions of the (au’cliral motor cortex, causing 
intermittent explosive discharg(vs of nerve foi^e, 
such as a tumour or localised ])atch of softening, 
cause spasmodic muscular eh)iiic contractions of 
the type familiar to us as Jacksonian convulsions. 
These may be liniited to one limb, or the face 
on one side, or may become general. I aialytic 
lesions of the cortex or of, the internal capsule 
are followed after a few weeks by a condition of 
spasm, most intense in the most paralysed part, 
known as late rigidity, which* is permanent. 
The destructive lesion may be actual loss of 
substance from injury or operation, or the re- 
sult of luemorrhage, thrombosis, or embolism, 
or tumour, or of pressure from Jiydrocephalus. 
The late rigidity may be combined with recur- 
ring chronic convulsion, as in post-hemiplegic 
epilepsy, or in tumour in the Rolandjc area. 
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The spasm of late rigidity is a tonic contractioii ^ 
affecting the flexors of the arm and hand mostly, 
and the extensors of the leg. Tliis tonic ‘muscn- 
lar contracture eventually leads to actual con- ' 
tracture or muscular shortening. This is easily 
to be distinguished from the lead -pipe contraction I 
of hysterical spasm, in which the spasm of the | 
flexors of the Angers is just as marked when the | 
wrist is flexed as when extended, while in hemir 
j^egic late rigidity flexion of the wrist abolishes 
the rigidity of tlie fingers. When lierniplegia 
has been acquired early in life, the spasm of the 
hand is not infrequently associated with slow, 
irregular movements, known as mobile spasm, 
and the severer forms as athetosis. Most usually 
it affects the hand, sometimes the whole arm, 
and sometimes the foot, 'fhe movements are 
occasionally very severe, and are intensified by 
voluntary movement. The lesion, most conn 
morily due to softening from vascular occlusion, 
may be cortical or capsular, or even basal. The 
most severe case I have met with was in a 
woman of 35, who had a severe fall at the age 
of three years, the movements being first noticed 
three or four years later. There was considerable 
right hemiplegia of arm and leg, with paralysis 
of the left third nerve, *tho lesion being appar- 
ently situated in the crus. In her case the 
movements ceased entirely during sleep, though 
it is said tliat they may continue in slight 
degree. Lesions of the nuclei in the pons, 
medulla, and cord lAay also give rise to both 
irritative and paralytic spasm, though less 
•commonly than supranuclear lesions. In three 
•cases I have seen trismus from spasm of the 
inassetcrs and temporals so marked in cases of 
infiltrating gliomata of tlie pons and mediilla, 
that the mouth could not be opened with any. 
reasonable force, the spasm being no doubt due 
to irritation of the motor nuclei of the fifth 
nerve. Facial spasm is sometimes probably 
due to irritation of the nucleus, and spasmodic 
‘torticollis is no doubt sometimes due to over- 
action of basal nuclei. Laryngeal crises in 
tabes must also be due to explosive discharges 
in* the vago-accessory nucleus, causing the 
adductor spasm,, 

Irritation of the motor nerves also may cause 
spasm. For example, tonic and clonic facial 
spasm may be caused by pressure of a cere- 
bellar tumour on the nerve ; in the condition 
known as ophthalmoplegic migraine, in which 
there are attacks of severe headache associated 
with recurrent paralysis of the third nerve on 
•one side, after the paralysis of the levator 
palpebne has Wcome persistent between the 
attacks, yet during the attacks there may be 
clonic convulsion of the levator palpebrae, 
causing the eyelid to flash up and down. This 
phenomenon doubt due to irritation of 

the third nerve, as in reported cases there has 
been found to be pressure on the third nerv4 
from exostoses or thickening of the membranes 


at the base. Instances of spasm from irritation 
of motor nerves are by no means common, 
though it is a frequent result of irritatiorl of 
sensory nerves. Tonic spasm, and frequently 
clonic contractions also, is an invariable sequel 
of facial paralysis of moderate severity, causing 
the palpebraF aperture to appear smaller on the 
paralysed side, and the iiaso-labial fold deeper. 
This first begins to appear after three months 
from the onset of the paralysis, and increases 
gradually during several months. In severe 
cases of facial paralysis in which the recovery 
ol voluntary power has been only slight, the 
additional contracture produced by this means 
is of great cosmetic value in restoring the 
apparent symmetry of the face, and may be 
unhesi. atingly allowed for in the prognosis, if 
the nerve lesion is not a complete one, care 
being taken to remember that in tVie severest 
cases, in which the paralysis is absolute and 
remains so, there is no resultant contracture 
either. According to Gowers, this late spasm 
is the result of changes set up in the nucleus 
secondary to the nerve lesion, whereby there is 
tonic overaction, the breaking down of normal 
lines of resistance between the diflerent parts 
of the nucleus permitting the too easy spread 
of discharges of nerve energy, whereby there is 
overaction of all the muscles on the paralysed 
side seen in slight movements. These changes 
are easily discernible in the facial muscles, but 
it is much more difficult, if not impossible, to 
make out this change in the limb muscles. 
Contracture of the antagonists of the paralysed 
muscles in neuritis, poliomyelitis, and in all 
cases in which the attachments of a muscle are 
brought permanently nearer together, should 
not be considered as cases of spasm, inasmuch 
as the shortening is due to physiological changes 
in the shape of the muscle brouglit about by 
the permanent approximations of its attach- 
ments. 

2. Instances of spasm due to the effect of 
toxins acting directly upon muscles have been 
given in ergot, veratrine, and digitalis. The 
poisonous element in ergot causing muscular 
contraction 3-ppears to be the sphacelinic acid 
and cornutine, which act on rh voluntary muscle, 
especially the muscular coats of the arteries, 
the uterus, and intestines. Veratrine and 
digitalis both act also directly upon the 
muscular substance of the heart, the period of 
contraction being very markedly lengthened by 
green hellebore. In chronic ergot poisoning 
muscular contractions and convulsions result 
from the action of the poison upon the spinal 
cord. Spasm of tl^e legs with paralysis, or 
spastic paraplegia, also occurs in two other forms 
of grain poisoning — pellagra, produced by 
musty maize, and lathyrism, which is the result 
of disease affecting the chick pea, or Lathyrus 
sativus. Tetanus, tetany, and strychnine con- 
vulsions are instances of spasm produced through 
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the agency of poisons aftecting the spinal cehtres 
and nerves. 

3. Spasm frequently occurs reflexly through 
irritation of sensory nerves. Irritation of the 
fifth nerve from carious teeth or a dental abscess 
may cause severe trismus or sometimes facial 
spasm. Joint inflammation may similarly (jause 
spasm of muscles, preventing the joint^from 
being moved, as is seen in arthritis of the 
temporo-max illary joint causing trismus. Pain- 
ful spasm of the bile duct, ureter, and bladder 
are only too frequent results of irritation J)y 
calculus, as is also retention of urine froyi spasm 
of the sphincter vesiem following operations 
about the rectum. Blepharospasm, or tonic 
contraction of the orbicularis palpebrarum, is 
associated with photophobia due to conjunc- 
tivitis, phlyctenular and other corneal ulcers. 
The afferent loop of the reflex arc in these 
cases is the fifth nerve, and the reflex spasm is 
not due directly to the light. Blepharospasm 
has indeed been recorded from corneal ulcers in 
a blind eye. Light falling on the retina rarely 
produces blepharospasm reflexly, though photo- 
phobia may be associated with optic atrophy*, 
and unilateral blepharospasm be due to slight- 
diplopia. Spasm of the ciliary muscle is not 
unfrcquently met with in children, the subjects 
of hypermetropia. This form of spasm should 
perhaps be included in the next section amongst 
the group of occupation neuroses, or fatigue 
spasms. 

4. Clc^iic blepharospasm or twitching of 
the orbicularis palpebrarum is an instance of 
functional spasm more frequent in neurotic 
subjects, started sometimes by mimicry, but 
very difficult to cure. It is sometimes called 
convulsive tic, and is allied to other habit 
spasms, such as clonic contraction of the 
zygomatici or froiitales, wrinkling of the eye- 
brows, sudden jerking movements of an arm, 
or sniffing. A curious spasmodic cough, known 
as the barking cough of puberty or cynobex 
hebetis, is also a form of habit spasm. Clonic 
contractions of the diaphragm, producing 
hiccough or singultus, is also sometimes 
functional in origin, though it may at other 
times apparently ne started by irritation of the 
visceral branches of the vagus nerve. 

Paramyoclonus mnltijdejr^ or myoclonus, was 
originally described by Friedreich as clonic 
spasms in symmetrical muscles of^all fo'ftr limbs, 
ceasing during sleep and during voluntary 
movements. Further observation of cases has 
shown, however, that the spasms may affect the 
muscles of the trunk, and even of the face, in 
something less than half the number of cases. 
The ocular muscles always escape. Generally 
the muscles ai?e affected symmetrically on the 
two sides of the body, sometimes only parts of 
muscles, the spasms being shock-like and not 
uecessarily always synchronous or rhythmical. 
In severe cases, co-ordinated movements, such 


as walking, may be much interfered with, and 
in a certain proportign of cases epileptic fits 
also occur, the muscular spasms being generally 
worse immediately preceding the fits. Several 
members of the same family may be affected, 
males being much more frequently affected than 
females. Tliere is generally complete absence 
of any trcq^liic symptoms, and there is usually 
•no alteration of sensation. The deep reflexes 
are generally increased. The disease is moRt 
likely to be confounded with chronic chorea, 
convulsive tic or liahil spasm, and liysteria. 
From chorea, the symmetrical aflectiou of the 
muscles in m} oelonus, and the grouping of the 
affected muscles not resembling the pseudo- 
voluntary movements of chorea, should suffice 
to distinguish the disease. In Flectric Choi’ea 
or Dub ini’s disease, the acuteness of the onset, 
with pyrexia, followed by muscular atrophy and 
loss of electrical reaction, should prevent its 
being confounded with paramyoclonus.’ Mjm- 
clonus runs a very chronic course, and though 
temporary cure may be met with, relapses are 
common. Death is usually due to intercurrent 
disease. 

Nodding spasm^ heajcl nodding or spasmus 
nutans, is a condition met with in young infants, 
due to clonic contractions of the deep cervical 
muscles, producing salaaming or nodding move- 
ments of the head. It is generally found 
associated with nystj^niiis, often of one eye 
only, and the children are often rickety. It is 
not of any vserious import. 

In idiopathic epilepsy the stages of tonic and 
clonic convulsion in the fit are really instances 
of functional spasiu — functional in the sense 
that no h'sioii has been found to account for 
them, though they no doubt depend on insta- 
bility of nutrition in certain areas, causing 
periodic explosions of nervous energy, often 
started by reflex causes. For the same reason 
the rigidity of paralysis agitans may be looked, 
on as functional spasrij, inasmuch as no lesion 
has yet been discovered in the neiwous system 
which can adequately account for the disease. 
This rigidity, affecting the muscles of the trufijii, 
face, and limbs, and indeed* almost all the 
muscles of the body, is perhaps th6' most char- 
acteristic feature of tlie disease, and has been 
supposed by Hiighliugs Jackson to depend on 
cerebellar influx into parts normally controlled 
by the cerebrum ; the weakness being really 
due to a double hemii3§egia of very gradual 
onset, often more marked on oqp side at first, 
due to some chronic nutritional change aflecting 
the nerve cells of the motor *cortex, too fine, 
perhaps, to admit of microscopical demonstra- 
tion. Spasm odic*torticollis is another example 
of functional spasm, sometimes purely tonic, 
though more often a combination of tonic and 
clonic spasm of the rotators of the head. Tor- 
ticollis may be produced by very different 
causes, and care must be taken to distinguish 
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the spasmodic form from wryneck due to rheu- 
matism of the neck inus(;les, cervical caries or 
enlarged glands, congenital shortening ' of the 
sterno-mastoid from birth injury, and hysterical 
torticollis. I have also known it occur in tabes, 

^ and to acc.ompany the extensive paralysis follow- 
ing thrombosis* of the basilar artery. In this 
latter case the torticollis was towards the left, 
as it generally is in the functional cases, while* 
the paralysis of the arm and leg was most 
marked on the right side, with intense rigidity. 
During every effort of conversation there were 
marked clonic movements of the head towards 
the left shoulder. Other lesions at the base, 
such as tumour and meningitis, may also cause 
torticollis and retrocollic spasm. An important 
group of cases presenting functional spasm as a 
symptom are the occupation neuroses, or fatigue 
spasms, such as writers cramp {$ee article on 
“ Occupation Neuroses ”). 

5. Hysterical spasm may affect a single group 
of muscles, or the whole trunk and limbs may 
be in a condition of intense rigidity, known as 
catalepsy. Hiccough may occur as a hysterical 
manifestation, and I have seen stitihess of the 
neck muscles, with the risus sardonicus, trismus, 
and tonic rigidity of the abdominal muscles, 
with some opisthotonos, an almost exact mimicry 
of tetanus, produced in hysteria. Hysterical 
spasm, though functional in the sense that no 
lesion can be found to account for tlic symptoms, 
(lilfers from those forms spoken of above as 
functional in being more distinctly dependent 
on neurotic causes, in being more (piickly 
established, and in being more easily and 
qiiickly cured by moral treatment and sugges- 
tion. There is a large variety of cases which 
can be conveniently classed as hysterical, and 
which it is certainly advantageous to separate 
from those included above under the term 
functional. There can be no objection to the 
term “hysteria” so long as its (xreek derivation 
is not included in the pathology of the disease 
and it is rcjnembered that its manifestations 
occur in men as well as in women. The follow- 
iUjgJ case is a typical example of hysterical 
spasm. A young man, a3t. 23, was doing some 
carpentry work on a building. About four 
o’clock in the afternoon he cut his left hand on 
the palm near the wrist with a.piece of broken 
glass. It bled a good deal, and he stated after- 
wards that he was rather nervous about it, 
though he did not cease work, and went home 
at six o’clock as usual. While having supper 
at eight o’clock he noticed that the little finger 
of his left hand** was becoming flexed into the 
palm ; this was soon followed by similar flexion 
of the ring finger, and later on in the evening 
by the remaining fingers. By one o’clock in 
the morning he svas so alarmed at the condition 
of his hand that he came to St. Mary’s Hos- 
pital, where it was found that all the fingers of 
his left hand were tightly clenched into the 


palm', the thumb outside the index finger, ahd 
that there was considerable anaesthesia of the 
whole hand. Next morning when I saw Him 
his hand was in the same condition of rigid 
spasm of the fingers, and there was complete 
anaesthesia to^ all forms of sensation over the 
whol/i hand as high as the wrist, ending sharply 
at tk} level of the joint. The vspasm resisted 
all attempts to unclench the fingers, but strong 
faradisni ap])lied to the hand dissipated all the 
spasm and anaesthesia in less than two minutes. 
Oljher cases of hysterical spasm which have 
cither been allowed to persist untreated or have 
resisted treatment may remain in tonic contrac- 
ture for 3 ^ears, until organic shortening of the 
muscles from permanent approximation of their 
attacluiients takes place 

Dkupiosis. — If the cause of the muscular 
spasm is not obvious, reflex causes of irrita- 
tion of peripheral nerves should always be care- 
fully sought for, the joints in the neighbourhood 
of the affected muscles examined, and any possi- 
bility of a toxic origin iiapiired into. The chief 
difficulty usually lies in distinguishing func- 
tional and hysterical spasm from that due to 
organic disease of the nervous system. The 
presence of muscular atrophy or of any increase 
or loss of the deep reflexes on one side, which 
cannot be sufficiently otherwise accounted for, 
will he of tlie greatest value in diagnosing an 
organic lesion. Tlie 2 )eculiar spasm of the legs 
in spastic jmraplegia can be distinguished from 
hysterical jmralysis by the fact that* in the 
latter wlien traction is made uj^on one limb the 
other does not follow it, whereas this occurs in 
spastic paraplegia of organic origin owing to the 
fixation of the lower extremities to the pelvis 
by tonic muscular contraction. An extensor 
plantar reflex, true ankle clonus, incontinence 
of the sphincters, girdle j)ain, optic atrojihy, 
and nystagmus will all be of assistance in 
diagnosing a sj)inal or cerebro-spinal lesion. In 
hysterical 2 )aralysis of the legs the plantar reflex 
is often absent, and in many cases the curious 
irregular distribution of the spasm, paralysis, 
and antesthesia present, which it would be im- 
possible to account for by any organic lesion, 
will often give the clue to a correct diagnosis of 
hysteria. It should never be forgotten, how- 
ever, that organic disease may be present in 
addition to hysterical symptoms, and the 
2 )resence* of tl^e latter may have been evoked 
by the real disease, which thus may be ’over- 
looked. 

Treatment. — Hysterical spasm should be 
treated generally upon the same lines as other 
hysterical manifestations, by isolation from 
depressing surroundings or too sympathising 
relatives, by massage, douching, and by fara- 
dism. The aim of the treatment is so to react 
on the higher centres as to enable the volitional 
power of the patient to regain its proper 
sway. For this reason faradic treatment will 
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have more chance of success ♦ in dissipating 
hysterical paralysis if the patient has had no 
previous experience of the battery, and if the 
treatment is applied fairly sharply, after he or 
she has been reassured as to the good effects 
the treatment will have. For this reason, in 
hospital 1 prefer to treat a case* of hysttirical 
paralysis in the electrical room, wher® the 
patient is confronted with strange surroundings 
and a large battery, than to take a smaller 
battery up to tlie ward, where the surroundings 
arc more familiar and the atmosphere generally 
more sympathetic. In such cases H is Ae 
moral effect of the severe treatment in stimu- 
lating the seiisorium which effects a cure, not 
the actual electricity. 

Organic spasm should be treated by massage 
and by sedatives, as bromide. Occasionally 
opium is of service, though care must be taken 
in its use. The constant current applied to the 
part is sometimes of great benefit, and should 
be given with the anode over the scat of spasm, 
and a large plate for kathode on the spine. 
This treatment, with the addition of small doses 
of opium, may sometimes considerably reduce 
the spasm in*spasmodic torticollis. The rigidity 
of the arm and leg following hemiplegia is usu- 
ally considerably benefited by the sinusoidal 
current together with massage. This is very 
easily applied where the alternating current is 
used for electric liglitiug, by using a simple 
transformer or volt-regulator, and connecting it 
uj) to tu^o electrodes placed in a foot-bath and 
arm-bath respectively, in which the patient 
places his paralysed foot and forearm for twenty 
minutes daily. Facial spasm following neuritis 
is most persistent, and is best treated by gentle 
massage. Electricity i)erhaps does more harm 
than good in these cases after spasm has 
become established. Habit spasm of the face 
or convulsive tic should be treated by the 
administration of arsenic and iron, with occa- 
sional sedatives administered beforehand if the 
patient has to expose himself to any excitement. 
In children habit spasm can often be cured by 
change of scene and general surroundings, and 
the promise of reward, for eacli day passed 
without any spasilis is likely to do good by its 
constant restraining effect on the cerebrum. 
Punishment is worse than useless. It should 
also be borne in mind that habit spasm in the 
young is occasionally the result^ of sblf-abuse, 
and requires appropriate treatment. 

Spasmus Nutans. See Head-Shak- 
ing ; Spasm (^I^odding Spasrn). 

Spastic. — Relating, to or produced by 
spasm ; of the nature of spasm, e.g, spastic 
paraplegia. See Brain, Cysts of the {Foren- 
cephaly) ; Deformities {Arising from Infantile 
Hemiplegia and Spastic Paralysis) ; Paralysis 
{Spastic Paralysis^ Varieties); ToxicoIjOqy {Vege- 
table Foods, Spasmodic Ergotism). 


Spasticity. See Spasm {Physiology of 
Cramp). 

Spatuia. — A flat blade of metal or wood 
used to depress the tongue in examinations of 
the pharynx, or (in Pharmacy) to mix ointments 
(Gr. amlOr), a broad blade). • * 

Spaying:. — Removal of the ovaries ; 
•oophorectomy (Gr. o-Traoj, I draw out or pluck 
off). See Ovaries, Diseases of {Removal). * 

Speaker’s Cramp. See Neuroses, 

Occupati ON ( Et iology). 

Speciaiism. — The devotion of a medical 
man to one special branch of medical or surgical 
practice, e.g. dermatology, ophthalmology, gyne- 
cology, or insanity ; the branch so practised 
is termed his sjteciality^ and he is termed a 
specialist (a skin specialist, an eye specialist, 

etc.). 

Specific. — Anything which is distinctly 
defined or determined is called specific, e.g. 
spjecife hmaunity {see Immunity) or specific 
gravity {see Blood, Estimation of Specific 
Gravity); also, a medicine which has a definite 
and well-marked curative effect in a particular 
disease {e.g. (|uinine in malaria) ; also, in a 
restricted sense, syphilitic (see Syphii.is). 

Specta.cle8. See Refraction. 

» ^ 

Spectre,. See Spectroscope in Medicine. 
See also Jh.ooi> {Spect7'osco2dc Examiitation) ; 
Colour Vision ; ILematuria {Spectroscojhc Ex- 
amination) ; H.EMATOrORPllYRINURlA ; Hil^MO- 
GLOBiNuiiiA ; Pigments of the Body and 
GRETA. 

Spectroscope in Medicine. 

Preliminary Physical Considerations . 261 

Description of Different Forms of 
Spectroscope . . . . .262 

Classification of Spectra . . .263 

Method of Using the Spectrosj.’ope in 
the Study of Absorption Spectra . 263 

Description of the Absorption Spectra » 

OF some Pigments of Medical Im- 
portance .... . ^ * 

Influence of Various CtNDjH’ioNs on 
the Ch^akacter of the Absorption 
Spectra . . . . . .265 

See also Blood {Spectroscopic Examination) ; 
Colour Vision {SpectraY^ H.ematuria; HyEMATO- 

PORPHYRINURIA j 3i.EMOGLOBINUiyA ; PHYSIOLOGY, 

Blood {Spectrum Amilysis) ; Pigments of the 
Body and Excreta. 

Preliminary Physical Considerations. — 
Viewed from the physical standpoint light con- 
sists of waves in a medium dialled the ether 
which fills space. In the waves of light the 
motion of the particles is transverse to the 
direction of propagation of the disturbance. 
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During the interval of time necessary tor a 
complete vibration, the waive motion propagates 
itself through a distance known as the wave 
length (X). Tlic velocity of light is the distance 
traversed by the wave motion in one second, 
uikI in vacuum is constant for light of all 
wave lengths. ' Jt is measured by the ratio of 
the wave length to the period of , vibration. 
The wiive length determines the quality or* 
ci>]our of the light. It is longest for red b'ght, 
and successively shorter for orange, yellow, 
green, blue, indigo, and violet light. From 
these facts it also follows that the period of red 
light is longer than that of violet, the inter- 
mediate colours having inte''mcdiate times of 
vibration. The velocity of light in its passage 
through a glass prism is less than in vacuo^ and 
also depends upon its wave length. The 
shorter the w'ave length of the light transmitted 
the greater is its retardation. In consequence, 
light of shorter w^avc length is refracted to a 
greater degree than that of longer wave length. 
Mixed light containing light of diheront wave 
lengths may therefore be decomposed into its 
constituents by means of a glass prism. The 
process of decom])osition,is known as dispersion, 
and the coloured band resulting from the de- 
composition of mixed light by a glass prism is 
termed a spectrum. The instrument used for 
the analysis and examination of light is knmvn 
as a s])cctroscope. Rays, of homogeneous light, 
i.e. light <!ontaining a series of w’avos of one 
wave length, undergo deviation on passing 
through a prism, but are otherwise left un- 
altered. When the entering and emergent rays 
of homogeneous light are symmetrically placed 
with reference to the refracting surfaces of the 
prism, the deviation is minimal. 

Descuiption of the Si'ECTUOBCorE. — Various 
types of spectroscope are in use. The form 
used by Bunsen and Kirchhoff consists of the 
following parts — three tubes, a collimator, a 
telescope, and a scale-tube placed horizontally 
with their lo^ag axes directed tow^ards the centre 
of a circular plate, upon which an cnpiilateral 
Hint glass prism is placed with its refracting 
i/lge vertical In' the axes of the tubes, and 
parallel with the slit of the collimator. White 
light, obtained; from one of the sources to be 
mentioned later, falls upon a narrow^ ^ slit placed 
in the princi])al focus of a lens situated at the 
end of the collimator nearest the prism. The 
niys of light diverging from the slit are thus 
rendered parallel, and fall obliquely upon the 
anterior surface of the prism. The continuous 
spectrum rosultifig from the passage of the rays 
through the prism is viewed by means of a 
telescope. The telescope consists of an anterior 
lens directed towairds the prism, which forms a 
real inverted image of the spectrum. By means 
of the ej'e-piece of the telescope an enlarged 
secondary virtual image of the spectrum is 
viewed by the observer. Fine cross wires are 


present in tho. eye-piece of the telescope' in 
order to enable one to localise cliHbrent parts of 
the spec+T'um. 

I The axif of the scale-tube is placed approxi- 
mately at right angles to that of the telescope. 
The photographed scale, consisting of numbered 
tran^sparent vertical linos on an opaque back- 
ground, is placed at one extremity of the scale- 
tube, and lies in the principal focus of a lens 
situated at the end of the tube next the prism. 
The rays of light diverging from the illuminated 
scale arc rendered parallel by means of this 
lens, and then fall upon the post surface of the 
prism, whence they arc reflected into the tele- 
scope tube. By means of the telescope an 
image of the scale is formed in the same 
[)lane .;8 that of the spectrum, but situated 
above it. The scale and spectrum can thus be 
simultaneously brought into focus by the ob- 
server. The spectroscope should also he pro- 
vided with a rectangular comparison prism 
placed over the lower half of the slit of the 
collimator. The light coming from a source 
placed at right angles to the axis of the colli- 
mator falls vertically upon one of the surfaces 
of the comparison prism, undergoes total reflec- 
tion at the hypotenuse, and emerging vertical 
to the third surface, whicli lies in apposition 
with the low^er half of the slit, passes through 
the collimator. Tlie upper lialf of the slit is 
illuminated by a source of light placed in the 
direction of the long axis of the collimator. By 
this means two spectra, situated one above the 
other, may be examined simultaneously. It is 
important to remember that, owdng to the 
optical construction of the spectroscope, the 
spectrum yielded by the light passing through 

♦ the lower half of the slit wdien view’ed by the 
observer is seen above that yielded by the light 
passing through the upper half of the slit. The 
width of the slit may be varied by means of a 
micrometer screw. The narrow^er the slit the 
fainter and purer is the spectrum obtained ; 
while the wider the slit, the brighter but less 
pure the s]iectrum. It is desirable, but not 
essential, that the edges of the slit should move 
symmetrically to the. median line. In some 
instruments the slit is divided into an upper 
and a low^er half, the Avidth of each of these 
being independently adjustable by means of 
micrometer screw’s. When provided with the 
latter ii/echanjsm, together with an adjustable 
slit in the eye-piecc, the instrument may also 
be used as a spectrophotometer. In some forms 
of the instrument — spectrometers — the scale- 
tube is replaced by means for accurately measur- 
ing tbe angular displacement of the telescope 
w’hen it is directed towards different parts of the 
spectrum. Some types of the instrument are 
fitted with both these means of measurement. 

Another useful type of the instrument is the 
direct vision spectroscope. The construction of 
this instrument is based upon the principle that 
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by Vising a combination of flint crown glass 
prisms it is possible to produce dispersion of 
rni^^ed light without deviation for some ray of 
definite refrangibility. The form of this instru- 
ment most frequently used is a small pocket 
spectroscoj)c. The addition of a comparison 
prism is desirable. In some of the more recent 
types of small direct vision spcctrosciqie a*;calc 
for localising diflereiit parts of the spectrum is 
also present. Larger forms of direct Ausion 
s])ectroscope are also made having a collimating 
lens, and a telescope which may be rotated so 
as to view different j>arts of the spectrum. * 

Prisms of quartz or rock salt are to be pre- 
ferred to those of flint glass for the study of 
the spectrum in the ultra-red and ultra-violet 
regions- Where these are used the lenses must 
obviously be of the same material. 

(h.ASsiFiCATiox OF Spectua. — Spectva may be 
divided into two classes — emission and absor])- 
tion spectra. The emission spectra may be j 
subdivided into continuous and dis<‘ontiiuious j 
s[)ectra. Siflid non-volatile substances heated ! 
to white incandescence send out ra^^s of all ; 
retraugibilities, and therefore yield a continuous i 
s])ectrum. (rases or A^apours, when at a sufli- I 
ciently high temjx'raturc, mnit light of definite | 
wave lengths, and therefore yield discontinuous j 
spectra, which appi'ar to the obseiwcr es coloured | 
hues or bands. The position, groiqang, and | 
intensity of these lines or bands are determined | 
by the nature of the substance emitting the 
light, aMd by the temperature to which it is 
raised. The spectroscope has been used in this 
way for ascertaining the ra})idity with which 
lithinm reaches different parts of the animal 
organism after subcutaneous injection 

The study of absoi-ption spectra has yielded , 
results of much greater importance in medicine. 
The substances which shoAv selectiA'e absorption 
for different regions of the continuous S])ectrum 
may be in the gaseous, liquid, or solid state. 

It has been found that at a relatiA^ely lower 
temperature vapours and gases absorb light of 
the same length which at a higher temperature 
they emit. It is to this selective absorption of 
rays of certain wave Icng^ths by th*e atmospheres 
of the sun and liarth that Fraunhofer's lines 
owe their origin. 

For the study of the absorption spectra of 
pigments in the solid form, the light reflected 
from or transmitted through the pign^ent aaLcu 
transparent may be examined, fn the pigment 
granules certain rays of the white light are 
absorbed ; while the others are reflected from 
the surface and determine the colour of the 
substance. On examining AAuth the spectro- 
scope light reflected from the surface of the 
nail, one can ^ obserA^e the bands f oxyhsemo- 
globin (Plate, p. 264). If a ligature be then 
tied round the base of the digit, and after a 
short time the reflected light be again examined, 
the spectrum of reduced haemoglobin Avill be seen. 


The most imporffint appli^.^tion of the spec- 
troscope in medicine is to the stud}' of the light 
transmitted through solutions of the pigments 
derived from the animal organism. A bi'ief 
account of this subject must therefore^ be given. 

Method of’ I'sixo the Si’Ectroscth’e in tfie 
Study of Absorption Spectha.*-- -The sun, a 
luminous gas flame, incandescent burners, the 
Jimelight, and tlie electric light yield approxi- 
mately white light. Any one of these nu^" 
therefore be used as a source of light. Before 
studying the absor[)tion spectra of solutions of 
j pigments, it is nt-cessary to set the scale and 
j prism in posi; ion , and secondly, to standardise 
' the scale if it be an arbitrary one. For the 
reduction of the I’cadings on the arbitrary scale 
to waA'e lengths an interpolation cuiwe is 
necessary. 

The scale must be so placed that it extends 
throughout the whole length of the spectnun, 
and with D line (or double line) coincident with 
one of the lines on the scales usually marked 
bO ; Avhile the prism must be ydaced in the 
position of minimum deAuation for the 1) line. 
The chlorides of the metals given later ai’e 
then introduced into the non-luminous flame of 
a Bunsen burner, and t*he position of the bright 
lines in tludr emission spectra on the arbitrary 
scale ascertained. The positions on the scale 
of the chief Fraunhofer’s lines in the solar 
spectrum should also be ascertained by spectro- 
scopic examination of a liCam of sunlight. The 
following table gives the waA’o lengths of the 
lines in the emission spectra of some of the 
metals, together with the wave lengths of the 
chief Fraunhofer’s lines. The wave lengths, X, 
are expressed in millionths of a millimeter (/.c. 
•001 fj or I /x/a). For medical spectroscopy the 
statement of tiie wave lengths in Angstriim’s 
units (*1 /x/u.) is unnecessary. Potassium chloride, 
\ 768 ; A, A 762 ; B, A 687. Ijithium chloride, 
A 670-8; C, A 656*3; a, A 627*3. Lithium 
chloride (orange), A 610-3 ; I), A 589*3. Thal- 
lium chloride, A 535 ; E, A 527 ^ h, A 518*3 ; 
F, A 486. Strontium chloride, A 460*7 ; d. A 
438*3 ; G, A 430*8 Potassium chloride, A 404*4 ; 
H, A 396*8. 

In order to convert the position of absorption 
bands on the scale into position expressed in 
waA-e length, an interpolation ^curve may be 
constructed in the following Vay. Along the 
upper margin of a sheet of p^jer diAuded into 
millimeter squares, the ivmibqi's of the arbitrary 
scale are written according to some fixed 
standard of measurement, Aairyftig with the dis- 
persive power of the instrument used ; while the 
waA'c lengths from A 400 to A 800 arc marked 
along a vertical ^nargin, each millimeter on the 
paper being made to correspond to 1 or 2 /x/x 
wave length. The position pn the arbitrary 
scale of the chief Fraunhofer’s lines and the 
lines of the emission spectra already given 
are marked along the iipper or scale margin. 
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Through these fixed points vertical lines are ■ with the horizo/ital lines are then connected* by 
drawn to meet horizontal lines drawn from the ' a curve, the interpolation curve. In order to 


/. 

Lipochrome. 


Oxyheemo- 

globin. 


3 . 

Reduced hjemo- 
gloldii. 


4 

Methfciiioglobin. 


5: 


Hsemo* 

chromogeii. 


6 

Acid hceiuatii). 


7 

Aik. hseniatin. 


8 

Acid heeiuato* 
porphyfin. 


i 

9 

Aik. hsBmato* 
porphyrin. 


/a 


Acid urobilin. 


n. 

Uroerythrln. 



corresponding wave lengths on the marginal ascertain the wave length corresponding to any 
scale. Tlie points of intersection of the vertical point on the arbitrary scale, it is only necessary 
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to* find out where the ordinate, from the corre- 
sponding point in the diagram cuts the inter- 
pdlation curve. The figure on the vertical 
margin at that horizontal level gives the cor- 
responding wave length. For more complete 
details reference must he made to works on 
spectroscopy or on physical optics. 

Spectroscopes are also made with a scale on 
which the wave lengths of absorption bands 
may be read directly. To set the scale of such 
instruments the D line is made to coincide with 
A. 589*3 of the scale. 

Colls or troughs, with parallel glass or qiufrtz 
sides 1 cm. apart, are used for containing the 
solution of pigments to be examined. For ex- 
amining the light passing through different fixed 
depths of layer, a vessel may be employed in 
which the distance between the parallel glass 
walls may be varied. Hermann’s luematoscope 
may be mentioned as a type of this form of 
cell. The same end may be attained by the 
use of wedge-shaped glass vessels. 

Description op the Ausorption Spectra of 
soiNiE Ficments of Importance in Medicine. — 
Absorption spectra may ho divided into three 
classes. TlTe first type' is that in which there 
is g(Mieral absorption without distinct absorp- 
tion bands. This*absor[)tion may be unilateral, 
involving cither the red or the violet end of 
ihe spectrum, or it may bo bilateral, involv- 
ing both ends of the spectrum while tlie in- 
termediate rays arc transmitted, llrochrome 
and bilirubin may be given as examples of this 
class. 

Tlie second type of absorption spectra is tliat 
showing more or less definite absorption ba.nds 
within the visible spectrum, ddic spectra of 
])igments belonging to this group may also^ 
show more or less general unilateral or bilateral 
absorption. Tlie type of spectrum showing 
general absorption is in some cases a banded 
spectrum in which one margin of the band is 
situated in the ultra-violet region. For a com- 
plete account of the absorption spectra of the 
pigments in the animal body reference must be 
made to text-books of physiology. A brief 
description of the spectra in thb chart which 
Dr. Garrod lias ^given in connection with his 
article on animal pigments (vol. viii. p. 98) 
must here suffice. 

Spectrum 2 shows the absorption bands of 
oxyhiemoglobin. ddie spectrum of cai^bon oxide 
luemoglobin closely resembles it. On careful 
examination both liands of carbonic oxide luemo- 
globin are found to be shifted a little nearer 
the violet end of the spectrum. Spectrum 3 is 
that of reduced hremogjobin obtained by the 
action of weak reducing agents, e.f/. ammonium 
sulphide on solutions of oxyhmmogiobin. The 
spectrum of carbonic oxide luemoglobin is left 
unchanged by the action of ammonium sulphide. 
These facts are important for the detection of 
•carbonic oxide poisoning. 


Figure 6 shows the spectrum of acid hamiatin ; 
while Figure 7 shows that of ha 3 Uiatin in alka- 
line solution. SpectVum 5 is that of luemo- 
chromogen, which may be obtained by tiie 
reduction of alkaline luematin with ammonium 
sulphide. Very dilute solutions of this pigment 
show a well-marked sjiectrunit It is conse-* 
queutly of much im])()rtaiicc for the detection 
of blood ’stains. Figure 8 is the spectrum of 
hu'matoporpliyrin in a solution containing f(ee 
mineral acid ; while Figure 9 shows the absorp- 
tion bands of the sar e pigment in alkaline 
solution. Figure 1 shows the spectrum of 
lutein in eihereal r.olulioii. Figure 10 shows 
the spectrum of urobilin in acid solution. 
Figure 1 1 shows the spectrum of uroerythriii. 
Figure 4 gives tlie spectrum of metluemo- 
glohin. 

In conclusion, the influence exerted by the 
thickness of layer examined, the concentration 
of the solution, and the nature of tlie* solvent 
upon the spectroscopic charaerters of tin' })ig- 
ments may be briefly discussed. 

The thicker the absorbing layer examined, or 
the greater the concentration of the solution, 
the darker and broader do tlie absorption bands 
appear. In still thicker layers several absorption 
bands may become fused into one, and in very 
thick layers the whole of the spectrum may be 
absorbed with the exception of light in some 
particular region. The spectrum of oxyluemo- 
globin may be taken a^ an example. AVhen 
light transmitted through a thick layer of a 
solution of oxyhiemoglobin is examinefl spectro- 
sco})ical]y, part of the red end of the sjiectrum 
will be seen. On examining a somewhat thinner 
layer a narrow band of green light appears, 
between tlie red and green I'cgioiis a single 
broad absorption band is present. On examin- 
ing the light which has passed through a still 
thinner layer, this absorption band is found to 
have become resolved into the two bands shown 
in Figure 2. 

A full consideration of thc^ laws of tlie 
(juantitative absorjition of light wamld involve 
a discussion of tlie principles of colorimetry .and 
spectrophotometry. ^ 

The influence exerted by the solvent on the 
character of the absorption bands^^y^, 'v * 
physical (5r chcmiical. As a gener ^ r 
greater the dispersive powc'r of tl. 
nearer are the bands shifted 
end of the spectrum. Ui ^9^^- 
absorption spectra shown 
264, several exanqfles 
fluence of the cheriii/i' 
tions on the speCxV 
pigments have njr 

The consi(l 
spectrum, 
absorptioT ' 
the kno?' 
belong ‘ 
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Sp0CUluin. — A mirror, or, more parlieu- 
larly, an iDstrumcnt, osuallj made of a re- 
flecting metal, by which *the interior ot }) 0 (ly 
canals or cavities (nose, rectum, vagina, bladder) 
can be rendered visible, e.g. the Sims' or duck- | 
billed speculum for iTispc(iting the vaginal canal j 
'and cervix uteri. See Ear, Examination (U’ j 
{Annil Specif i if ni); (U'N/ECOLOUY, Diagnosis in j 
{rnginal Specula): Nose, Examination of J 
{j\^)iterior Rhiuoscnjfy), | 


Speda.isked. See Venereal Diseases 
{A! 1 1 ed D Norway). 

Spec’s Embryo. — An early ovum and 
embryo described by (:itraf von Spec ; the eml)ryo 
is 2 mm. long, and its age is supposed to be 
the second week after impregnation. Sec 
Embiivologv. 

Speech. See Aphasia ; Brain, Physio- 
logy o\<\{Farictions^ of Cerehral Cortex) \ Brain, 
Cysts of {]*orcncepha.Iy, ClSuca! Fea.fnrex) ; 
Brain, ChiRKBEJAarM, Affections of {Tfunour., 
Syrfptomx, Speech) \ (hiiLDREN, Development 
OF {Speech) \ (hiOHiCA {Sy Artie tilali on) 
Cretinism (Childhoody Sjxech) : (Ienkuai. Par- 
alyses {Si//npfo)tiSy /b.sYovyo’.s* of Motor Control) ; 
Hemiplegia {Motor Syniptonisi^ Speech Defects); 
Myasthenia (biAvis (Synijifomaiology) ; lb\LATE 
{Cleft Falatcy Fjfects) ; Paralysis (Cerehral 
Dipleyiit, Speech Defects) ; IhiAHYNX, Examina- 
tion Ol'^ {Neuroses of ^lofioiu Paralysis of S(ft 
Palate) ; Physioj.og v, Respiration {Voice); 
Senile Insanity {Demoft i(ty Speech) ; Stammer- 
ing ; Voice. 

'Spencer’sOperation. a e S houlder, 
Diseases and Lnmuries {Operations, Anipiita- 
fions). 

Sperm. — The semen, containing the 
spermatozoa, {sperm cells). 

• Sperma.ceti. See Cetaceum. 

Spermatic. — Belonging to the semen 
or sperm, e.y. the spermatic cord {see Scrotum 
AND Testicle, Diseases of. Torsion, of the 
Spermatic Cord). * 


f jmato-. — In compound words 
/ Or. (Tirippa, that which is sown, 
/ relating to the semen or to the 
/ ts concerned in the production 

' the*semen ; e.g. spermatocele 
/ / / de containing spermatozoa, 

V / / y u)N of Pathological), 

/ / ‘Hioii of tlie seminai 

/ / y^ MiNALEs), spermato 


/'■'ya). 



Iso Mastur 
/ Sexual) 
Sterility) 
Ties th 


! 


escape of seminal fluid when involuntary ahd 
incontrollable, as distinguished from the escape 
of seminal fluid which results from masturbation 
or coitus. 

In many instances, the escape of seminal 
fluid is a physiological event. Thus in men 
who jiractise continence, the nocturnal escape 
of seeninal fluid at variable intervals of time 
is a ])erfectly normal occurrence, but it is a 
matter of difliculty to state what should in 
general be the shortest period of time inter- 
vening between the nocturnal emissions. If 
th^i intervals l)e not less than ten or twelve 
days, nocturnal emissions should not be regarded 
as pathological unless there be definite reasons 
to lec-d one to form a contrary opinion. In 
other ^ >ses there may he an escape of seminal 
fluid during the act of dehecMtion, consider- 
able pressure being exerted upon the seminal 
vesicles during this act, particularly if the 
individual sufter from constipation. Seminal 
emissions are to be considered as pathological 
when they recur at liricf intervals of time, 
especially when the escape of seminal fluid 
takes place with little or no erection associated 
therewith, and when the individiiaPat the same 
time experiences no sensation of •pleasure. The 
most fre(|ueiit cause of such bxbiiormal seminal 
emissions, in other words of true spermatorrha'-a, 
is undoubtedly a long-continued habit of mastur- 
bation {q.v.)y as a result of which deliilitv of the 
nervous system is iudiiced. A man abdicated to- 
this habit may consiajueiitly be said to sufler 
from sexual neurasthenia {<pv.)y and in such 
individuals seminal emissions are induced by 
slight and trivial stimuli. 

In cei'tain cases of spermatorrhma, the condi- 
tion is aggravated by some localised source of 
chronic irritation — phymosis, chronic gonorrlKua,. 
chronic ])rostatitis, chronic cystitis, and in- 
testinal parasites, in other eases spermatorrha^a 
is merely a symptom of some organic disease of 
the central nervous system, transverse myelitis 
for example. 

The ill eflects of spermatorrhoea are mani- 
fested by eufeeblement of muscular and mental 
power ; by inability tp undertake arduous or 
prolonged mental work ; by i:h*ental depression, 
lassitude, dyspepsia, and ill-defined pain in the 
lumbar region. 

Treatment . — The most satisfactory results are 
obtained treating the psychical and general 
condition of tlie patient. Benefit is likely ta 
result if one can induce the patient to desist 
from masturbation, and can impress on him the 
fact that his trouble is curable and of no grave 
significance. The pal^ient should lead an active 
life, taking a considerable amount of outdoor 
bodily exercise, so that at the close of the day 
he experiences a well-marked sensation of 
muscular fatigue. Gymnastics provide a sub- 
stitute for outdoor exercise when the latter is- 
not obtainable. The patient should be in- 
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istructecl to rise immediately on 4 i\vakin<^ iit the 
morning, to empty his bladder, and to take a 
cold bath. Cold sitz-baths are also useful. His 
diet should not be restricted in amount, but all 
indigestible and stimulating articles of food 
must be avoided. Alcohol is onl^’’ to be taken 
ill small amount, and the patient shoul^l be 
directed not to take a large quantity of •fluid 
late at night. Constipation, if present, must 
be corrected. Attention should also be directed 
to the patientk mental state. His mind should 
be fully employed with some healthful occupa- 
tion, he should be encouraged to desist from all 
sexual thoughts, and as it is essential that he 
obtain sound sleep, it may be necessary to give 
a hypnotic at bedtime. The administration of 
drugs is, however, to be avoided as far as 
possible. Arsenic, iron, strychnine, and quinine 
arc useful in some cases, harmful in others ; the 
bromides, hyoscyamus, or other sedatives are 
not as a rule required in the treatment of the 
case. Any source of local irritation, whether it 
be a phymosis, chronic urethritis, or other con- 
dition, should receive appi’opriate treatment. 

AN^hen spermatorrhma is due to organic 
nervous disease, some benefit may accrue from 
the employment of such treatment as indicated 
above, but improvement is in these cases a 
t-trictly relative term. 

Sperm a.tOZOa.. — The male rejiroductive 
cells found in the semen, and ca})able of impreg- 
nating lyature ova. See Sci{<)tu:\i and Testicle, 
Diseases op’ (^Anafomi/ <ind DeveJopmeuf of 
Testis). 

Sperm in. — An alkaloid (Cf^HrgX), having 
non-poisonous properties, obtained from semen, 
sputum, and the organs (e.//. tlie spleen) of «■ 
leukfemic patients ; also, llrown-Sikpiard’s orch- 
itic fluid. 

Spes PhthisiCd.. — The hopeful outlook 
regarding his own recovery taken by the con- 
sumptive patient, often when the near approach 
of the fatal issue is evident to every one else. 

Spezzia.. See Therapeutics, Health 
Resorts { Rivierai ^. ' 

Sphacelinic Acid. See Etigot. 

Sphd,celUS. — A. necrosed mass or gan- 
grenous part (Gr. a-efaKeXos, gangrene) '* sphacel- 
ismus is the state of being aflecten* with necrosis. 
See Gangrene. 

Sphagfiasm US. —Spasm of the neck 
muscles, especially when occurring in epilepsy 
(Gr. o-<^ayv 7 , the throat). 

Sphag^num Moss. See Balneology 
{Peat Baths). 

Sphono-. — In compound words sjAieno- 
(Gr. a wedge), means relating to the 


sphenoid bone of the skull, oi‘ liaviuL" a wedge 
shape ; o.g. spheiiontaxiila rt/ (rebAing to the 
sphenoid and maxillary boncr^), sj>heno-/>alai iue 
(relating to the s})hciioid and jialatine bones), 
etc. 

Spheno-cephalus. — A type of oto 

cephalj" in which tlu' lower jaw is defective or 
^abvsent, the isthmus (d‘ the fauces occluded, the 
superior ma,xill^e, s<|uamous lioncs, and zyg^>- 
matic arches bent towards the i iiddle line 
inferioriy, and the pabae and pterygoid jiro- 
cesses of the s[)lieiioid and the tytnpanic cavities 
approximate J or iuhcd in the middle line ; the 
cranium and organs of vision arc well formefl, 
and the month exists. See Teuatoi.ogy {Oto- 
cephaly). 

Sphenoid. — The wedgt' - sbapt'd bone 
(Gr. crcfi'tjv, a wedge) existing in the centre of 
the basis eranii, and having a crest (sjiliciioidal 
crest), sinuses (s})henoidal sinuses), and a rostrum 
(sphenoidal rostrum). Sef^ Nose, Aijcessory 
Sinuses, Infla.umation of (Sj^henoidal Sinuses) ; 
SviuiiLis {Tertian/, Xose). 

Sphenotribe. — An instrument for 
crushing the base of tlu^ hetal skull in embry- 
otomy : the o])eration is known as s/dienotripsy 
or sphenotresi a. Acc Labour, Operations {Em- 
}}njotoinii). 

Spherobactei'ia Micrococci. 

See H lORO-OiiOANisMS. 

Spherocephalus. — A teratological 

type (variety of otoce/dad us) in which the lower 
jaw is absent or ludimentary, the isthmus of 
the fauc('S occluded, the external ears appro .xi- 
inated or united, and the bones of the face, the 
eye, and soviu'al other ])arts absent altogether 
or very defectively developed. 

Spherometer. — An instrument for 
measuring the curvature of a sphere or of a 
spherical body {e.y. optic lenses). ■* Ace Refrac- 
tion. ^ 

Sphincter. — An annulUr muscle situated 
round an oritiee such as the anus or the 
mouth. AVf? Asphyxia {Phenomena, Redo 
of Sphincters) ; .Brain, Tumours of ( ' 
Symptoms) ; Brain, Surgery op 
Symptoms) ; Pelvis, Perineum 
Floor {Peidneal Tears, S^dnnete 
Diseases of {Piles, Associated 

Sphi ncterism' 

traction of the sphinc' 
anus. • 

Sphinc 

sphinctero - ^ 
sphinc fero ' 
sphinctei 
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Sphyg’iriO-. — In compoimd woras 
sphyymx) (Gr. or0i;yjuos, the pulse, and cr<f> '(w, 

1 throb) means relatixig io the pulse, e.g. sjr/hyg- 
'itiology (the science of the pulse) ; s^Jiygmoscope 
(an instrument for showing the movements of 
the jjuLse), and aphygrnotechny (the art of diag- 
nosis and prognosis by the pulse). 

Sphygmograph. — An instrument 
for recording graphically the pulse wave : the 
tracing obtained by this means is termed a 
^>liiypnogi'(vni. See Heart, Myocardium and 
Kndc)Cardium i^PJiyf^ical Signs of Heart Disease^ 
FuL^f ami Fnlse- tracings) ; Pulse {Interijreta- 
tani of the Spliygmogrant ) ; Ptjysiolo(;y, Cir- 
culation {Arterial Fnlse). 

Sp*T»yfirniometer or Sphygmo- 

m an O meter. — An instrument for measur- 
ing the tension of the pulse. See Pulse 
(Aleasnrement of Arterial Pressure in Man) ; 
Physiology, (Circulation (Pressiwe in the 
Arteries). 

SpHyrectomy. — Excision of the malleus 
of the middle car (Cr. acfvpa, u hammer). 

Sphyroena. AVc Snake- Pites and 
Poisonous Fishes (/Vs//, Sphyroena. or Barra- 
cudas). 

Sphyrotomy. — llemoval of part of the 
malleus, with or without a part of the mem- 
bran a tympani. 

Spica Bandage. See p>andages 

{Spira. Jla ndages). 

Spiders. See Myiasis (Spiders); Sting- 
ing Insects. 

Spiegel berg^S Sign. — A peculiar sen- 
sation exporienc(‘d by the finger when it is 
])assed over cancer of the cervix (“as if passed 
over wet rubber ”). 

Spigelfb.n Lobe. — A small lobe of the 
liver, named after Adrian van dcr Spiegel 
(157S-1Gl>5). 

SpiiUS. A mole or meviis (Cr. o-TrlAos, a 
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Bifida) ; Meningitis, Tuberculous and Pos- 
terior Basic (lioutes of Infection) ; Paralysis 
(Infantile Spastic Paraplegia of Spinal Origin), 

Spina bifida is a congenital defect in the de- 
velopment of the spinal canal, and inasmuch as 
it may exist without any associated tumour, the 
term ought actually be kept distinct from 
meningocele. The defect in the spine, however, 
is so generally coupled with a hernial protrusion 
of the dura mater and arachnoid, and of the 
cerebro-spinal fluid, and, perhaps, of the cord 
itself, that the term spina bifida has come to 
suggest the existence of the more serious defect. 
Spina bifida, then, almost implies the existence 
of a meningeal tumour. 

K ^ Trtebra is developed from three centres of 
ossification, two for the lamiiac and one for the 
body ; these centres appear at the end of the 
second month of fmtal life. Extending back- 
wards and inwards, the lateral bony plates 
eventually fuse together in the root of the 
s])inous process. But the lamime may just fail 
to meet, in which case there results a narrow 
fissure in the situation of the spinous processes ; 
this constitutes a simple and imimp6rtant variety 
of spina bifida. Ihit if the? growtli of the lamime 
be arrested about half-way, a wide gaj) results 
— as ha 2 >])(Tis normally at the lower end of tlie 
sacral region. In another class of cases the 
lamime incline outwards, instead of backwards 
and inwards, leaving the cavity for the spinal 
cord merely an open furrow. 

M hen the deficiency in the neural arches is 
considerable, the spinal membranes, with more 
or less of their contents, usually protrude and 
form a soft tumour in the middle line of the 
back, the tumour being comprehensively termed 
a “spinal meningocele.’^ 

Causation . — As to what may be tlio exact 
cause of the arrest of development it is impos- 
sible to say. It is quite likely that in some 
instances it is an increase in tlie amount of 
cerebro-spinal fluid within the spinal canal, for 
the condition is often associated with hydro- 
cephalus. But this would not suffice to explain 
every variety’ of the defect — that in which the 
spinal cord itself remains open and imperfect. 
Spina bifida and meningocele are simply the 
result of an arrest of development, just as are 
hypospadias and syndactylism (vol. ii. p. 283), 
for the occurrence of which no satisfactory ex- 
planation has hitherto been advanced. 

The commonest situation of spina bifida is in 
the lumbo-sacral part of tlie spine, in which 
region, it may be remarked, the lamime are 
latest in joining. The defect may exist, how- 
ever, over any part of the canal, from the 
sacrum to the occiput, several or many of the 
vertebrie being implicated. The tumour is 
necessarily situated in the exact median line, 
and when it is flat and inconspicuous a recollec- 
tion of this fact is very useful, and may serve 
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to prevent an incautious operator involving him- 
self in unpleasant or serious consequences. 

Complications of Spina Bifida.— Arrest of 
development in one part of the body is often 
associated with arrest of development in some 
other part ; so the infant with spina bifida is 
apt to be miscrabl}’' small at birth, with, perlyips, 
an imperforate anus, or extroverted bladder, or 
a cleft palate, and then, or at a later date, he 
may be the subject of a hydrocephalus. The 
serious implication of the nerve-elements may 
determine paraplegia and various deformities of 
the legs and feet. ^ * 

In some cases the integument over the menin- 
geal sac is normal in appearance, but 
in others it is represented entirely, 
or ill patches, by a tliin, translucent 
epiblastic film, which looks as if it 
Avere ready to give way at any mo- 
ment. And often it does so rupture, 
with, usually, a fatal result. AVlieii 
the sac of a meningocele or of a 
myelo-meiiiiigocele contains a good 
deal of Iluid, gentle compression of 
the tumour causes the fontanelles to 
bulge. And when the intracranial 
tension is increased by the infant 
crying, some of the cfu'ebro-spinal 
fluid is thereby dis])laced from the 
cranium and forced into the menin- 
gocele, which thus becomes more full 
and tight. And in some cases the 
surgeon «an cause a fluctuation by 
gently com])ressing the tumour with 
one hand, whilst the other is over 
the anterior fontanel le. 

Varieties of Spina Biftua 

1. Myelocele . — The spinal cord is 
developed from the cells of the me- 
dullary groove of the epiblast by 
the medullary ridges curling back- 
wards to meet in the middle line. 

Thus the earliest spinal cord is a 
cellular tube blended with the epi- 
blast, but in due course mesoblastic 
plates growing inwards ..separate ' it from the 
overlying skin. Ih these plates the lamina; of 
the vertebne are subsequently developed (Figs. 
3 and 4). 

If the medullary ridges duly blend together, 
in the cervical and dorsal region.^, for Instance, 
but fail to meet in the lumbar region, the 
medullary groove of the embryo cord is left 
fully exposed. It is covered with indefinite 
epiblastic cells, and is seen to be narrowing 
upwards into a funnel-like, communication with 
the central medullary canal (Fig. 1). 

“When fresh this area is of a bright red 
colour and resembles a nsevus.’’ The red surface 
is soft and vascular; it is also raw-looking and 
moist, the epiblastic cells of the open medullary 
groove having become detached from its surface. 


This species is termed a myelocele ; it “ is 
fairly commoii, but it is very rare in museums, 
because it does not produce a tumour in the 
loin, and is then regarded as atypical, and is 
cast away.” 1 agree with ^Ir. Bland-8 utton in re- 
garding this as a common variety of spipa bifida. 

Many" of the subjects of it are* born dead, or 
perish very soon after birtli. 

• 2. Syrinyo-myelocele is that rare variety of 

spina bifida in which the medullary ridges hai»c 
jomed, but the original rnedidlary tube 
(the rudimentary" s]fiT,al cord) has become 
distended with Hind, and thus bulges backwards 
through the neural arch, where it is found 


adherent to the skin. If h^rge, the tumour 
would be so translucent as to ajipear to contain 
no nerve-tissue-— to be a sim])le meningocele. 
As a matter of fact, however, the substance of 
the cord actually^ foi’ms the lining of the sa<', 
the spinal nerves finding their exit by passing 
round the convexity oh the cyst — obviously, 
they cannot run across the cystpn their course 
to the intervertebral notches. Syringo-myelocele 
is very likely to be ass(;ciated \(^ith paraly^tic and 
other defects of the lower extremities and of the 
pelvic part of tho trunk (Fig. 4), 

3. Meninyo-nvyelocele comes next to the 
myelocele in order of frequency of occurrence, 
and it is certainly the commonest variety of 
spina bifida in those children who survive their 
birth. In this variety the tumour is formed 



Fig. 1.— Myelocele. Posterior view of the lower j»art of the trunk of a hetns at 
term affeettul with spma hitida. A, Foramen loadinp^ from the outer siirfact.* 
of the i»rotrusioii to the central canal of the cord, it, Central or (ddef ))artol 
the protrusion. (Shattock ) 
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by a collection of cercbro-spinal finid within 
the dura mater and arachnoid, the cord 
being adherent to th sac posteriorly, and not 
infrequently causing therel)y a longitudinal 
dimpling of the skin. Sometimes a slight 
depressiop of tlie skin shows the position of 
the attachment of the yery end of the cord. 
(In a syringo-myelocele such a dimpk; could not, 
of course, occur.) (Fig. ^.) 
t The cord being free in the sac, the m'rves 


In some cases of meningo-myelocele the 
medulla remains in the spinal canal, only the 
spinal nerv'es entering the sac. 

4. In i}*£jiinf/ocel€ a protrusion of the dura 
mater and arachnoid has occurred through the 
I back of the spinal canal, sometimes by a very 
! sma|l gap : 1:he sac is then more or less dis- 
tended with tliiid, but the cord and the nerves 
occupy tlieii* normal course. Many of these 
cystic protrusions have a slender pedicle, and 
if, as sometimes happens in the 


A 



course of growth, the narrow com- 
munication with the interior of the 
canal becomes obliterated, tiie men- 
ingocele may undergo spontaneous 
cure. In such cases the removal of 
the tumour wmuld prove a very safe 
and simple affair. 

5. When an imperfect develop- 
ment of the neural arches is unas- 
sociated with protrusion of the 
membranes, or with any other de- 
rangement of the spinal contents, 
tlie defe(‘t is (piite unimportant and 
is likely to remain undetected. This 
variety of the aflfectioii under con- 
sideration is terrnocl sjtlitd hifida 
orenita. Attention is sometimes 
directed to the defect by the 
skin which covers it being coarse, 
wu’inkled, and pigmented, or by its 
being disfigured by a growTh of hair. 

But s])ina bifida occulta? may be 
associated with sufficient disturbance 
of the cord or the nerves to hinder 
the course of motor impulses, and 
consequently to render the lower 
limbs weak : or there may be such 
interference with trophic influences 
as to determine an unwholesome 
appearance of the skin of the lower 
extremities, or even of perforating 


Fig, 2. — Meiiinj;o-M,vek)(*el(\ Dissection of the j)arts conoei ned in a luin1)()-saeral 
si>iiia ))irt(la, showing the Ijipical anatomical tiltipoaHioii in eases of ineningo- 
myeloeele. .^portion of the sne-wall has lieen cut away to show the interior, 
A, Surface of cord, covered uith arachnoid exiioseil by the removal of dura 
/nater ; !>, dura mater entering into the formation of the sac-wall ; C. arachnoid 
lining the sac ; D, lower portion of the spinal cord crossing the interior of sac ; 
some of the nene-c'oots pass forwards hjkhi it, towanls the intervertebral 
foramina. The other nerve-roots arise from the posterior wall of the sac in a 
vertical series, ami traverse the space horizontally. E, Falciform process 
continuous with the pia muter sejiaratiug the anterior and jiosterior roots of 
the nerves of the left side. (From Kejiort iji the Clinical Society's TransaC' 
tions, vol. xviii.) 


ulcers of the feet. 

I^esnlis o f Spina Bifida , — A simple 
deficiency of the neural arch of one 
or more vertebrte may exci't no pre- 
judicial in,thicnce upon the indi- 
vidual, even whch associated witli 
the presence of a tuft of hair {oc- 
culta), or with a slight protrusion of 
dura and arachnoid {meningocele). 


liave to pass througii the cerebro-spinal fluid to | But if in*I:he letter case there be also develop- 
reach the intervertebral foramina. In syringe- mental imperfection of the cord or the spinal 
myelocele, it \Yill be remembered, the nerves nerves, there may be functional disturbance 
•coursed on the outside of the sac. This feature, of the rectum or bladder, feeble innervation of 
however, cannot ' be determined until the sac the muscles of the lower extremities, and trophic 
has been opened, either at an operation or at a disturbances of tissuOfS generally, leading, per- 
post-mortem examination. When the meningo- chance, to mortification of the toes. Therelore, 
myelocele is in the cervical or dorsal region, in cases akin to Raynaud’s disease (vol. viii.p. 468) 
the cord quits the lower part of the sac to careful examination should bo made of the back, 
re-enter the spinal canal. In the tumour the In the case of myelo-meningocele and of 
cord is generally adherent to the back of the syringo-myelocele the eftects may be still more 
;sac in the median line. marked and serious. 
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As already stated, the subject of myek^eele 
is usually still-born, or survives but a few days. 

p}'Oi/)iOSis , — Very few of the subjects of spina 
bifida witli an obvious tinuour reach puberty. 
In most instances the child u'l’adually wastes 
away and sinks without any active treatment 
haviiuj; been undertaken. In ot"liers pressure 
or injury causes slouo’hiiifj:, when, the cenebro- 
spinal fluid escaping, death (piickly su[)ervcnes 
after tlie intercuri’ence of septic myelitis and 
convulsions, or si)inal meningitis or myelitis 



Fig. 3 — TraTisverse section of an embryo chick of the latter half 
of the second <iay, at tlie place where the vertebral somites 
cease. A, Medullary groove; BB, epiblaat; C, medullary 
ridge. (After Kolliker.) 

may complete the history. Unfortunately the 
same contingency fre(|uently follows active 
surgical treatment. But in rare instances spon- 
taneous cure lias followed spontaneous rupture 
of the sac. And in some few cases the sac 
gradually shrivels up and spontaneous cure 
t.dkes place, so far at least as regards the dis- 
apjiearatice of the tumour ; the dehcieiicy in 
the neutal arches of the vertehrie, however, 
necessarily persists. 

Sometimes the spontaneous or the surgical 



Fig. 4. — Normal disposition ofahe parts at tliird day before 
closure of the veVtebral furrow. (After Kolliker.) 

cure of the meningocele is (]iiickly followed hy 
the occurrence of a hydrocephalus. 

Still, even though the tumour per.-«ists, the 
child, may grow up and become a useful member 
of society, but this is cpiite exceptional. Very 
few children with spina bifida and meningocele 
attain adult life. 

Treatment. — Speaking^ generally, cases of 
spina bifida do not lend themselves to active 
surgical trcatjinent, though there are certain 
cases in which satisfactory results may be hoped 
for. It is for the surgeon to endeavour to 
recognise such cases, and studiously to avoid 
active interference with the others. 


Taking the varieties in tiie inverse order to 
that in which they luive been revi^Avod in this 
article, cases of spina bifida < occulta may well 
be left alone. The careful surgeon would 
cautiously refrain from dissecting away an un- 
sightly patch of skin - perhaps cov<;red witli 
hair from the middle line of the back, lest by 
so doing Jie shoiikl wound the adherent dura 
' mater and aracthnoid and thus invite the occur- 
rence of an attack of septic meningitis. Indeed], 
the surgeon shoukl act with ex treble caution 
with regard to all tium irs situated in the exact 
middle line of tln^ hack, as in that ])osition the 
most simple-’ookmg growths are apt to he as- 
sociated with the interior of the spinal canal. 

In the case of a meningocele — especially if 
it is pedmiciilaied — lie can ]>roc*eed with more 
liopcfulness. Indeed, some of these eases 



Fig. 5.— Shews dilatation of the central canal of the ciord, the 
nerve -roots passing round its outer surface. Syringo- 
myelocele. 

undergo spontaneous cure. A myelo-meiiingo- 
cele may yield to operative treatment, as will 
be shown directly, but the syringo-myelocele 
(which is usually associat(;d with otlier serious 
cornjilieations) is generally beyond tlie reach of 
operative skill, whilst the infant with myelocele 
scarcely comes within surgical jiiirview. 

Treatment ht/ injeeflon is less rc'^jorted to now 
than was formerly the oase. It is uncertain in 
its results, and its adoption is not without c“oii- 
siderable risk. The solutioiif* usually injected 
was a drachm of “Morton’s fluid,” which Avas 
composed of ten grains of iodine and thirty 
grains of iV>dide. of potassium dissolw^l in an 
ounce of ghxerine. The injection was intended 
to liaA’^e such an influence upon tlie sac as to 
cause it gradually to slirivel up and become 
effaced ; and this result was attained in a 
certain proportion of cases, ihit in other cases 
persistent leakage of c^'rchro-sj^nal fluid at the 
site of puncture, the entrance of septic micro- 
organisms, or tIvB direct effect of the local or 
general irritation proved fatal. Obviously, an 
irritating injection is as likely to exert its influ- 
ence upon the delicate cord or the nerves within 
the sac as upon the spinal membranes. 

The cases best suited for the injection treat- 
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ment were the simple meningoceles, together 
with, perhaps, the least serious varieties of 
meiiingo- myeloceles, i.nd they were to be in the 
persons of healtliy children who were not pos- 
sessed of any associated complications. These, 
however, ,are just the cases which best lend 
themselves to' the more radical and y)recise 
method of treatment by excision. 

Treniment hy ejcisioii has now almost entirely 
sicpersedod that by injection. The method is 
less ])liudly speculative ; the surgeon sees 
exactly what he is doing in the course of his 
02)e ration. 

The cases for radical treatment have to be 
carefully selected : — The child must be well 
developed and in good general health, and 
there should be no hydrocephalus, paraplegia, 
taliyjes, or finy other complication of the spina 
bifida. And as the operator insists upon these 
conditions, the myeloceles, syringo-myeloceles, 
and a la'rge pro]X)rtion of the meniu go-myeloceles 
are necessarily cast aside as unsuitable for his 
purpose. 

Tlie radical ojnivafion consists in making a 
longitudinal incision into each side of the sac 
(after the manner described by Mr. Ma\'0 Kob- 
son), Tlien, if the sac; contain no nerve-tissue, 
that is, if it be a, simple meningocele, the su2)er- 
fluous, median part is cut away and the lateral 
edges are united by tine sutures. If the cord 
or any of the sy^inal nerves be found in the sac, 
they are to be replafiod in the sjjinal canal, 
after having been freed, as far as 2->ossiblc, from 
the wall of the sac. Subsequent to the closure 
of the sac by sutures the deficiency in the 
neural arches is to be supplemented by drawing 
muscular or connective tissue, periosteum, or 
even flaps from the stunted lamime, into the 
middle line, before adjusting the edges of the 
skin wound over them. This radical method of 
]>rocedure has not as yet a high-class record. 
Indeed, considering the very serious imperfec- 
tion for which it is adojjted, this could scarcely 
he ex2)ected.( But it is certainly a justifiable 
operation in suitable eases, and it is based ipion 
a scientific and solid foundation. I Older the 
influence of asepticity it has become a \v ell- 
recognised surgical yirocedure, and it has very 
])roperly superseded the old-fashioned, specu- 
lative treatment by injection, , But * supposing 
that a case comes under observation in which, 
for one reason or another, no active interference 
is advisable, the surgeon must do his best to 
piotect the tumour from accidental injury by 
covering it with' soft pads and protecting it by 
a hollow shield. 'No treatment with collodion, 
or any other local application, is desirable. 

Spinach. See Invalid' Feeding {Vege- 
tables). 

Spinal Accessory Nerve. See 

also Bkain, Physiology of {Spinal Accessory 
Serve ) ; Brain, Tumours of {Localising Symp- 


toms, Cranial Serves) ; Wry-Neck {Spasfnodic, 
Treatment, Resection of Spinal Accessory ), — 
The s] 3 inal accessory or eleventh cranial nerve 
is often described as consisting of two parts — 
an upper, internal, medullary, or vago-acces- 
sory portion, and a lower, external, or spinal 
portion. The latter alone forms the eleventh 
nerve pro2)er, or nerve of M'illis. The U 23 pcr 
division is in reality j^art of the vagus, and will 
bo considered with that nerve. 

Anatomy, — The eleventh nerve arises from 
a nucleus which is situated in the cervical 
region of the spinal cord, and extends from the 
medulla as far down as the fifth or sixth cervical 
segment. The nucleus lies at the base of the 
ante nor horn and towards its outer aspect, 
formi^'g in its U2)per part a projection of the 
gr(;y matter which is known as the lateral horn. 
The fibres which arise from the nucleus pass 
outwards througli the lateral columns, and 
aj^pear on the surface of the spinal cord as a 
series of bundles, the up2)ermost of which 
emerge close to the posterior roots, while the 
lower make their a2)pearan(;c about the middle 
of the lateral column. The nerve which is 
formed by the union of these bundles 2)asses 
ujiwards through the foramen magnum into 
the cranial cavity. Its intra-cranial course is, 
how'ever, short, for it leaves the skull almost 
immediately by the jugular foramen in com- 
pany with the glosso-j)]iaryngeal and vagus. 
Passing backwards it 2>icrces the sterno-mastoid 
muscle, to wliicli it gives off branches, end then 
turns downwards to end under cover of the 
trapezius muscle, to which its terminal branches 
are distributed. Branches from the third and 
fourth cervical nerves anastomose witli tlie 
spinal accessory in this situation, forming the 
subtrapezial plexus. 

Function. — The nerve has a purely motor 
function ; it siq^plies the sterno-mastoid and 
trapezius muscles. Both these muscles have an 
additional su2)i)ly, the former from the second, 
the latter from the third and fourth cervical 
nerves. 

Lesions of . — The eleventh nerve may be in- 
volved in lesions {a) wi^thin the vertebral canal, 
{b) within the cranium, or {c) in the neck. 

The symptoms produced by a lesion of the 
sjjinal accessory nerve are purely motor, viz. 
paralysis of the sterno-mastoid and trapezius 
muscles. 

Paralysis of one sterno-mastoid is said to be 
unaccompanied by deformity unless a secondary 
contraction of the 02)posite muscle occurs. 
When both sterno-mastoids are paralysed there 
is difficulty in maintaining the head erect, it 
tends to fall backwards, and in deep inspiration 
the muscles do not stand out as they do in 
health. 

If one muscle only is paralysed the head 
cannot be so forcibly depressed towards the 
shoulder of that side, and the movement of 
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rotation of the chin towards^ the opposite 
shoulder is interfered with. 

Paralysis of the trapezius resultin<^ from a 
lesion of the spinal accessory nerve is usually 
incomplete, the reason being that this muscle 
is also supplied by the third and fourth cervical 
nerves. The upper part of the uAiscle ma^ be 
completely paralysed. 

When the trapezius is paralysed the point of 
shoulder on the aftected side hangs lower than 
its fellow, and the superior angle of the scapula 
lies nearer the middle line than is normally the 
case. The natural slope of the neck from tAe 
head to the shoulder, which is formed ^by the 
upper fibres of the trapezius, is lost ; the side 
of the neck which is now formed by the levator 
anguli scapula?, muscle is more concave than in 
health. 

When the upper part of both tra})ezii is 
})aralysed there is a tendency for th(‘ head to 
fall forward, and the shoulders can no longer 
be raised towards the ears. The vertebral 
borders of the scapula? cannot be approximated 
to the middle line so efficiently as formerly. 
The scapula does not project from tlie chest-wall 
when the arm* is held out in front of the body, as 
is the case in pai-alysis of the serratus magnus. 

Atrophy and associated alterations in the 
electrical excitability of the muscles accompany 
the paralysis. 

The diagnosis of the nature and position of 
the lesion is to be based upon the history and 
the associated symptoms. Thus, if the lesion 

in the vertebral canal, symptoms pointing to 
an affection of the spinal cord will probably be 
present ; whereas, if it is intra-cranial, in all 
probability there will be involvement of the 
ninth, tenth, and perhaps other cranial nerves. 
The paralysis is commonly unilateral, but it 
may be bilateral, as, for example, in progressive 
muscular atrophy. 

Spin a. I Caries. See Spine, Surgi- 
cal Affections of {Caries ) ; Syringomyelia 
{Diagnosis). 

Spinal Cord. 

The surgical affections of the spinal cord and 
spine are considered later (p. 286). 
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See also Alcoholism {Falho(ogy)\ Balne- 
ology {In Disorders of the S errors System) ; 
Bronchi, Bronchitis {LJtiology, Predisjmsing 
Causes) ; Befor.mities (Compression Paraplegia 
in Sjyinal Paralysis) ; Deformities {RickeJ.s^ 
Spine) \ Fractures (Pelvis); Uysterl^ (Spinal 
Ilyperctsthesia) ; Hysteria, Surgical Aspects 
0¥ {Hysteria of the Spiiie) ; Joints, Dise.vses of 
iNeuro- Arthropathies) \ Xeurasthem \ ; Osteo- 
arthropathies ; OSTECTMALACIA ; PaRALYSW 
{Varieties); Post-mortem Methods {Jead and 
Spinal Cord) ; IffrpiL { Sj ) i<Lal Myosis) ; Syphilis 
CPertiary) \ Syrincomyelia ; Simna Bifida; 
Tares Dorsa. rs ; TeraT'>logy {Malfonnations 
of Spirit); TYPiioii) Fkvioi {Comjdications and 
Se<puelw^ Typhoid Spine) ; Visceral Pain 
{Tender Spine) ; Why-Neck. 

Anatomical Considerations. — The spinal cord 
evidences the metameric segmentation of the 
ancestral animal more perfectly than does any 
structure in the human body, and a spinal 
segiiKint is anatomically defined as a portion of 
the spinal cord limited by the most anterior 
(cephalic) and posterior (caudal) fibres re- 
spectively of one pair of spinal nerves. Such 
a segment consists essentially of a mass of nerve 
cells; of fibres connecting the mass of cells (1) 
with other segments situated both ceplialwards 
and caudal wards, and (2) with higher parts of 
the central nervous system ; and of afferent and 
efferent paths (the nerve 'roots) distributed to 
all parts of the corresponding somatic segment 
The segmentation of the spinal cord doe:: not, 
however, involve the grey matter, and func- 
tionally the segments have lost to a great extent 
their segmental distinctness. Such functional 
^segmental separation exists to a much greater 
extent in tlie thoracic region where somatic 
segmentation is still a])paront than in the limb 
regions ; and throughout the spinal cord it is 
more marked as regards sensory-supply than 
as regards motor-supply. As an instance of the' 
great importance of the last stat^?mcnt, it is 
held that no skeletal muscle receives supply 
from less than three spinal segments, though 
it may be supplied by one rooti* 

Tlie sensory areas {vide vol. vii. p. 280) which 
! are of the utmost value in localisation of spinal 
disease are iiometimes referred to as segmental 
areas, but it is* obvious, since there is no 
distinction in the grey matter between the 
segments, and since"^ from the nature of the 
[ grey matter in warm-blooded animals its 
destruction in one segment interferes with the 
functional capacity of neigh bcAiring segments 
situated caudaily,"tliat neither experimentally 
nor pathologically, is it possible to deduce the 
sensory area corresponding with the segment. 
The “sensory areas” then are either areas of 
root-supply, or their limits have been deduced 
from cases of transverse lesions of the spinal 
cord. 

. . 18 
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I'he Grei/ Matter. — The nerve cells of the 
.spinal cord may be divided into — (1) Those of 
a markedly angular ype, with strong processes 
and presenting well-marked tigroid grannies 
both in the cell body and in its processes. Such 
a cell is ^now regarded as a “ motor cell (i.e. 
a cell upon an V:>utgoing path). (2) Those of a 
rounded sha})e with less distinct processes and 
with but little tigroid substance. Such cells, 
are of the “sensory” type {i.e. situated upon 
an ingoing path). 

Whilst longitudinal sections of the spinal 
(;ord do not show that the cells are separated 
into groups, transverse sections reveal a definite i 
grouping in the plane at right angles to the 
axis of the marrow. 

The nerve cells of the spinal cord may be 
considered in the groups according to their 
^situation — 

1. Cells of the anterior horn. 

2. lateral cell column. 

3. (Darke’s column. 

4. Cells of the posterior horn. 

5. Cells of the posterior root ganglia and 

sympathetic ganglia. 

The cells of the anterior horn are for the 
most part large cells o^ the motor type, their 
axons leaving the cord as fibres of the anterior 
roots. They are collected into well-marked 
groups : (1) Mesial, (2) Ventral, and (3) Lateral. 
The mesial group is most constant along the 
whole length of the s{)inal cord, and from it the 
'dorsal spinal muscles are innervated. 

The ventral group supplies the ventral and 
lateral muscles of the trunk and the respiratory 
muscles. 

The lateral group is mainly developed in the 
cervical and lumbar enlargements, where it^ 
attains very large proportions, and its cells 
supply the motor fibres for the limb muscles. 

The lateral cell column (intermedio-lateral) 
tract consists of small cells of motor type, and 
‘is most marked in the thoracic region, where 
the chief efflux of vasomotor nerves occurs. It 
is continuous with the nucleus of the spinal 
:aace8Sory, and the nucleus ambiguous in the 
upper part of the spinal cord and medulla. 
From this group of cells the vaso and viscero- 
motor nerves probably arise. 

Clarke’s column consists of a «vell-marked 
group of large cells, which appear rounded in 
transverse sections and spindle-shaped in longi- 
tudinal sections of the spinal cord ; they are 
conspicuously surrounded by a basket-like net- 
work of collateVals from the posterior root fibres, 
and it is to this^ group of cells that the termina- 
tions of the pyramidal fibres can most readily 
be traced. It is almost confined to the thoracic 
region of the spinal cord, being most marked in 
the low'er thoracic region. However, cells of a 
similar nature and situation are found opposite 
the origin of the second and the third sacral 
nerves (Stilling’s sacral nucleus), and opposite 


the origin of the fourth and the fifth cervical 
nerves (cervical nucleus). 

Axons from this group constitute the direct 
cerebellar tract. 

The cells of the posterior horn are not defin- 
itely grouped. They are of the sensory type, 
and are numeVous. 

Tfje cells of the posterior root ganglia are 
large unipolar cells of the sensory type. The 
single process joins the posterior root fibre in a 
T-shaped junction. Frequently a collateral is 
given off by this fibre close to the junction to 
aA>orise over the surface of the cell. The 
i centripetal process from these cells on entering 
the spinal cord gives off a number of collateral 
branches, some of which (short collaterals) 
desci^ ad before breaking up in the grey matter, 
others pass transversely into the grey matter to 
form the plexus round Clarke’s column, some 
passing to the ventral horn of the same and of 
the opposite side. The grey commissure of the 
spinal cord is made up almost entirely of such 
collaterals. Other collaterals ascend some dis- 
tance before entering the grey matter. Finally, 
after giving off many such branches the posterior 
root fibre may end by breaking up in the grey 
matter, or it may run as a lo.ng fibre of the 
posterior columns to terminate in the funiculus 
gracilis or cuneatus of the medulla. While the 
majority of the posterior root fibres from the 
limb regions terminate as long ascending fibres 
of the posterior columns, it is doubtful whether 
any such fibres are contributed by the, posterior 
roots in the thoracic region (1.) 3 to I) 12). 

The sympathetic ganglia, devclopmentally 
considered, are segments of the posterior root 
ganglia. Their cells are of a similar type, but 
are multipolar. 

The white matter of the spinal cord is most 
easily described when it is regarded phylogeneti- 
cally. Commencing at a certain period of its 
development, we may say that the spinal cord 
consists of segmented grey matter only. On 
the surface of this, nerve fibres are laid down, 
which connect each segment to its neighbour, 
and later to segments farther and farther re- 
moved. There thus arises a system of shorter 
and longer intersegmental .ffbres passing in 
either direction of the spinal axis (intrinsic 
mediate systems of the spinal cord). From 
their mode of origin these systems will lie next 
to the grey matter in the adult cord, and their 
distance from' the grey matter when seei;i in a 
transverse section of the cord will be an index 
of their length, the shorter being nearer and 
the longer more distant. Later, the various 
segments of the spinal cord become connected 
with fibres both ascending and descending, with 
the medulla, pons Varolii, mesencephalon, thal- 
amic region, and corpora striata in order. 
Lastly, the development of the pyramidal 
system places each spinal segment in direct 
connection with the cerebral cortex, and a more 
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direct path is established from •spinal segments 
to brain by the development of the long pro- 
ces*ses of the posterior root fibres which make 
up Golhs column of the spinal cord. It is of 
the greatest importance, in considering the 
effect of lesions of the spinal cord, that one 
should bear in mind that there are not one, but 
many paths conducting from brain to b*pinal 
cord, and vice versa. Let us consider for a space 
the condition present in some of the lower 
animals. In the bird, for example, there is no 
pyramidal system, but the descending fibres 
from the cortex end in the optic tlvilamus, 
which is connected by a well-marked tract of 
fibres with the spinal segments. In this case 
incitations travel from brain to cord via a junc- 
tion in the thalamus, that is, by a mediate path. 
Now, in the human footus, and in the infant, 
movements of the limbs occur before any pyra- 
midal system has reached the spinal cord ; the 
incitations for such movements must therefore 
reach the spinal cord by some other tracts, such 
as the rubro-spinal, ponto-spinal, and vestibulo- 
spinal tracts, which at that period of existence 
are well developed. 

The following mediate paths have been de- 
finitely followed *in man : — 

(1) Descending — 

Cortex Optic thalamus 

,, Red nucleus 

* „ Quadringcminal region 

,, Pons Yarolii 

,, Medulla 

(2) Ascending — 

Fibres of GolFs column 

Post, root 

and other less important tracts. 

By the term tract is meant a collection of 
fibres of like origin and destination, and not as 
a rule a definite area of the spinal cord as seen 
in transverse sections. In the spinal cord the 
tracts are not distinctly limited ^with the ex- 
ception of the direct cergbellar tract and part 
of Goll’s column/, but fibres of several tracts 
are found together in a particular area of the 
spinal cord. For example, that region of the 
, lateral column occupied by the lateral pyramidal 
tract also contains fibres of the rui)ro-s]^inal and 
ponto’-spinal tracts both ascending and de- 
scending. 

Descending Tracts. — The pyramidal tracts. 
These fibres are the axons of large pyramidal 
cells situate in the grey matter of the central 
convolutions of the cerebral cortex. They ex- 
tend througho’iit the spinal cord ; their termina- 
tions have been traced to the region of the cells 
of darkens column, and to the anterior horn. 
At the decussation of the pyramids each pyra- 
laaidal tract divides into four parts. The greater 


number of the fibres cross over and occupy the 
dorsal part of the lateral column — the crossed 
lateral pyramidal tract. Some of the fibres 
enter the lateral column of the spinal cord upon 
the same side — the direct lateral pyramidal 
tract. A further set enter the ventral column 
of the cord, and the majority o*f these do not 
cross but lie along the lips of the vtuitral fissure 
' — the direct ventral pyramidal tract. Others 
cross to occupy a similar position along tile 
ventral fissure of the opposite siae — crossed 
ventral pyramidal tract. The fibres of the 
ventral pyramidal tracts are distriHuted to the 
cells of the vtutral horns only. The proportion 
in which the fibres are distributed in the four 
divisions of the pyramidal tract varies greatly 
in different individuals. 

The development of the pyramidal system 
takes place relatively late, and is not complete 
in the lower regions of the cord till the end of 
the second year of life (at the age at which a 
child learns to walk). Wlien injured these 
fibres degenerate relatively late. 

The r ahro-spinal tract (Monakow’s bundle) 
consists of large fibres liaving their origin in 
the hinder end of the red nnclens. They soon 
cross the middle line in Ford’s decussation, and 

I'ract. 

Thalanio-spinal 
Rul)r»-spinal 
( Tecto-spinal 
( l^ost. long, bundle 
Poiito -spinal 
Vestibulo-spinal 

Gracile nuclens, etc. Fillet— cortex 
CTarke’s column Direct cerebellar tract 

Middle cell column Gower’s tract, 

lying internal to the sensory root of the fifth 
nerve come to occupy the angle between the 
olivary and restiform bodies, and thence run 
into the lateral column of the cord, where they 
are at first situated ventral and external to flie 
crossed pyramidal tract, subsequently mixing 
with the fibres of that tract. They are distri- 
buted to the ventral horn of the same side. 

The ponto-spimxl t^'aefs have their origin in 
the nuclei centralis and lateralis pontis. One 
set of these fibres cross the raphe, and, entering 
the posterior longitiidin?il bundle, are distri- 
buted to the ventral horns witji the fibres of 
that bundle. Others do not cross, and, inclining 
outwards, join and are distributed with the 
fibres of the rubro-spinal tract. 

The tecto-spixwilHract arises in the grey matter 
beneath the anterior quadrigeminal body, and 
at once crosses the middle line in MeynerFs de- 
cussation. It passes down as a compact bundle 
lateral to the raph6 of the medulla, and ventral 
to the posterior longitudinal bundle. From its 


Spinal cord 
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position in this region it is frequently termed 
the ventral longitudinal .bundle. It is distr- 
Vmted throughoiit the rd to the ventral horns 
lying along the depths of the ventral fissure. 
Some of its fibres cross in the anterior commis- 
,surc shortly before reaching their destination 

TJie poiitmor lowjitndi.nal hnndlt (descending 
fibres) have tlieir origin in the nuclei ooulo- 
motorii, some of the fibres crossing in the * 
posterior commissure of the third ventricle, 
some in Meynert’s decussation. Lying on either 
side of the middle line beneath the grey matter 
of the aqueduct and fourth ventricle, they sink 
along the raphe at the decussation of the 
medulla, and enter the ventral column of the 
cord. They are distributed to the ventral horns 
of both sides throughout the spinal cord. 

The four tracts last mentioned are the 
earliest tracts to be developed, and as the 
result of injury they are the earliest to show 
degeneration ; consequently the products of 
such degeneration are absorbed relatively early. 
For example, as the result of a lesion injuring 
both the pyramidal tract and the posterior 
longitudinal bundle, at an early period, after 
such a lesion, the jjosteripr longitudinal bundle 
might show marked degeneration and the 
pyramidal tract none, while long after the 
occurrence of the lesion the pyramidal tract 
might show degeneration and the posterior 
longitudinal bundle n^ne.* 

The vei^fiJynlo-^jdnal tract consists of a large 
number of fibres, having their origin m Deiter’s 
nucleus in the floor of the fourth ventricle. In 
the sj)iiial cord they are scattered over the 
ventral column from the lateral limit of the 
ventral roots to the depth of the ventral fissure. 
They are distributed to the ventral horns of 
both sides, the crossing fibres running in the 
ventral commissure. 

Descending Fibres of the Posterior Columns , — 
Descending collaterals of the posterior roots. 

These extend but a short distance below 
their origin (ot tlie outside not more than three 
segments). They lie in close eipposition to the 
mdsial surface of the posterior liorii, and end in 
the grey niatter eff that horn. 

Intrinsic descending system of the posterior 
column. 

These fibres are found only below^The fourth 
dorsal segment. Their origin and destination 
are unknown. Very conspicuously degenerated 
in transverse lesions, “they occupy successively 
areas in their course which have been termed 
the comma tract, the cornu-commissure zone, 
and the superficial crescentic zone, the oval 
area of Flechsig, the septo-marginal tract of 
Bruce, the sacral triangle of Gombault and 
Phillippe. 

Ascending Tracts . — Goirs column (dorso- 
mesial column) is composed of the long pro- 
cesses of the posterior root fibres from the 
I umbo-sacral region. In the thoracic region it 


seems doubtful whether any long ascending 
processes are given off by the posterior root 
fibres, and in the cervical region the long 
.isccnding collaterals do not reach Golfs column, 
but ascend in the posterior external column to 
end in the nucleus cuneatus. 

The fibres of this tract end for the most part 
by arborising around the cells of the gracile 
nucleus. Some, however, sweeping round that 
nucleus cross the raphe, as internal arcuate 
fibres reach the inferior vermis of the cerebellum 
by the inferior peduncle. 

*Burd4clLs column (dorso-lateral column) is 
composed in greater part of the fibres of the 
entering posterior roots, which after a compara- 
tively short course pass out of the column. 
The asc. Tiding degeneration, therefore, in this 
coluniu does not extend a great distance above 
the point of lesion except in the cervical region, 
where, as has above been mentioned, the long 
ascending fibres of the cervical roots ascend in 
the dorso-lateral column to the cuneate nucleus. 

The majority of the ascending collaterals of 
the posterior root lie for several segments above 
the entry of each root as a compact bundle 
mesial to the dorsal horn, and constitute the 
“('xternal root zone” of Burdach’s column. 
Other fibres derived from the posterior roots 
occupy the dorsal part of Burdach’s column, 
and form the ‘‘dorsal root zone,” ivhile between 
these two and the rnesially situated Goll’s 
column is a somewhat triangular field — the 
“middle root zone.” The latter is of especial 
interest pathologically. Its fibres are doubtless 
of posterior root origin ; but, in marked con- 
trast to the fibres of the external and dorsal 
root zones, and of Golhs column, which are 
developed before the end of fmtal life, those of 
the middle root zone are not developed till after 
birth. Further, they are the first structures to 
show degeneration in tabes dorsalis, and even 
in marked cases of the latter disease the patho- 
logical changes may be confined to this zone. 

The direct cerebellar tract is formed by the 
axons of the cells of Clarke’s column of the 
same side, and readies the inferior A^ermiforrn 
process of the cerebeVum by way of the resti- 
form body. * 

Gower’s tract arises from cells at the base of 
the posterior horn, chiefly upon the opposite 
side of the cord from the lumbar region up- 
wards, £fnd reaches the cerebellum by way of 
its superior peduncle. It is distributed mainly 
to the lateral lobe. 

The ascending fibres of the posterior longi- 
tudinal bundle, of the thalama-, rubro-, and 
ponto-spinal tracts, accompany the descending 
fibres of these bundles. Their origin in the 
spinal cord has not been definitely ascertained. 

The central canal of the spinal cord at an 
early period is oval in shape, with its longer 
diameter dorso-ventral. At a later period it 
becomes quadriradiate with a short ventral and 
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long dorsal ray, aud a lateral ptocess on either 
si(Je which is applied to the posterior horn of 
grey matter. The short ventral process per- 
sists as the central canal in the adult. The 
lumen of the dorsal process becomes obliterated 
and forms the posterior septum, of the spinal 
cord. The lateral processes disappear, bi?b the 
neuroglia originally surrounding them persists 
as the caput cornu post of Rolando. 

The central canal has several interesting 
pathological connections. Not unfrequeiitly 
some diverticulum of the central canal is foiyid 
in the region of the posterior horns or dorsal 
septum in an otherwise normal spinal cord. 
The '/arious situations in which hydromyelia 
and syringomyelia may bo found can generally 
be explained by the persistence of parts of the 
quadriradiate canal. 

Those parts of the foetal sjjinal canal which 
disappear seem to leave along their line of 
closure (i zone of lessened resistance, so that a 
hicmorrhage of any magnitude occurring in the 
spinal cord seeks at once the region of the dorsal 
horn, where it spreads upwards and downwards 
in the direction of less resistance. 

Vascular Supply. — The anterior spinal 
branches of the vertebral artery, arising from 
that trunk opposite the 1st cervical root, join 
to form a single vessel, the ventral spinal artery, 
which runs throughout the length of the cord 
lying in the mouth of the ventral fissure. 

Arising from the vertebral, close to the 
former, are the posterior spinal arteries, which 
run to the lower end of the cord immediately 
lateral to the dorsal nerve roots. 

These arteries are reinforced by a spinal 
artery entering each intervertebral foramen de- 
rived from the vertebral, intercostal, lumbar, ilio- 
lumbar, and lateral sacral arteries successively. 

The grey matter is supplied chiefly by direct 
branches from the ventral spinal artery — the 
white matter chiefly by superficial vessels of the 
anastomosis. 

Physiological Considerations. — Considering 
the nervous systems of animals from the lowest 
to the highest, there is an increav^ing tendency 
for the subdivisions of the nervous system (for 
example the spinal segments) to lose their power 
of individual action and control, and to become 
mutually interdependent. In man and in the 
higher apes this is especially the case^ and in 
them the nervous system in theso animals may 
be said to act and react as a whole. When, 
further, we consider the multiplicity and choice 
of paths which are present for the passage of 
incitations both afferent and efferent, we can 
understand how readily ^tlie nervous system, 
acting as a whole, may partially compensate for 
the loss of one of its units. Complete compensa- 
tion occurs only perhaps in the young before 
the elements are unchangeably impressed with 
the nature of their functions. It is such com- 
pensation which renders the determination of 


the exact function of certain elements so difficult 
— for example the basal ganglia of the cerebrum. 
The paucity of symptoms which i^esult from the 
partial destruction of these structures is so 
striking, that it has even been seriously enter- 
tained that they are disappearing elftmeiits in 
the nervous system of anthropoids and are 
practically functionless. Their complicated 
neuronic structure and their multiple connec- 
tion with important and better-kno .' u eleiueifts 
are facts suggesting a most iuiportaiit function 
for the basal ganglia. 

Three exampV ■ of this unity of the nervous 
system wbic!. ' re of fundamental importance 
in the sjnnptomatology of nervous disease are 
necessary here : — 

(1) Jf a pair of electrodes be placed beneath 
a dorsal root of a monkey, and a single induction 
shock sent through, there result movements the 
nature of which is constant for a given strength 
of current. This reflex result may be taken as 
an index of a reflex act proper. 

If then the central nervous system of the 
animal be injured in any part, whether cephal- 
wards or caudal wards of the stimulated root, 
the reflex response to* the same stimulus be- 
comes at once changed and constant. With a 
second injury, again, tlie reflex result becomes 
changed and constant, and similarly with re- 
peated injuries. Further, tlie more the stimu- 
lated segment is isok>tcd* by such injuries {i.e. 
the smaller the mass of central nervous system 
left attached to it), the less complex and* the 
more feeble is the reflex result obtained. With 
reduction of the central nervous system as a 
whole the reflex response to a stimulus applied 
to one of its subdivisions changes. 

(2) li in the monkey all the dorsal roots 
supplying a limb be divided, more or less com- 
plete paralysis of that limb results immediately. 
The phenomenon most forcibly illustrates the 
mutual interdependence of the nerve elements., 

(3) While in lower mammals, such as the cat 
and the dog, after complete transaction of the 
cord, a condition of spasticity results below the 
point of section, in man and in the monkey 
such a lesion is followed by great depression of 
the vital activity of the parts below the lesion ; 
the muscl(^ tone and myotatic irritability are 
lost, tlie sphincters are relaxed, and the super- 
ficial reflexes are diflicult to retain and reduced 
ill quality. Isolated ])ortioiis of the spinal cord 
seem to have lost their capacity for such home 
rule as is manifest in the lower iJiammals. 

There is a tendency, also, fo|^ the elements of 
the spinal segments so isolated to undergo a slow 
form of histological deterioration. 

Motor Paths in the Spinal Cord . — It is prob- 
able that ineitations from the cerebrum reach 
the segments of the spinal cord by all the long 
descending tracts. ()ne of these only is uninter- 
rupted, the pyramidal tract ; the other thalamo-, 
ruhro,- tecto-, and vestihulo-spinal tracts, and the 
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posterior longitudinal bundle, are mediate paths. 
The functional compensation possible between 
the tracts doubtless accounts for the fact that 
complete division of the pyramidal tract does not i 
produce lasting paralysis in the higher animals, 
and tha t*s timid ation of the cerebral cortex after | 
such division results in movements of the limbs, i 
The motor path supijlies chiefly the crossed i 
side ; its uncrossed filii’es probably carry” 
ihcitations for muscles which are habitually 
used contralaterally. For example, in turning 
the head the left sterno-rnastoid is used with 
the rigiit splenius capitis, and vice verm. 
Similarly, in lifting a weight, etc., with the 
right hand, the left erector spinm is put into 
action. 

The posterior longitudinal bundle and 
vostibulo-spinal tract serve further to connect 
the ocular nuclei and auditory nuclei re- 
spectively with the spinal musculature ; the 
importance of such connection for equilibration 
is obvious. 

The function of the cells of the ventral horn 
has been already indicated. The vaso- and 
viscero-motor fibres leave the spinal cord in 
the most lateral part of .the ventral root. 

Senso7'y Paths, — The path of common 
sensation I’eacliing the cord by the posterior 
root seems to divide, touch and cold going 
together, while heat and pain preserve another 
patJj. The exact pat\is a'o not known, but that 
of touch and cold seems to become bilateral 
shortly after the entrance of the root, while 
that of heat and pain appears to cross almost 
entirely at the same level. It is likely that the 
ihesial part of the lateral cobmm is the seat of 
the conduction of some of these impressions. 

The muscular sense is conveyed from the limbs ' 
by (lolls column and (for the upper limbs) by 
Burdach’s column to the opposite side of the 
cerebellum via the nuclei graciles and cuneati. 

The direct cerebellar tract probably is the 
muscular sense tract for the trunk muscles. 
It is an unm’ossed tract. 

The function of Gower’s tract is not definitely 
known. 

For the sensoiy and motor supply by the 
spinal roots, see vol. vii., art. “Paralysis.” 

Shock . — The collection of phenomena indicat- 
ing depressed vitality which ensues upon injury 
or violent stimulation of the nervous system, 
and to which the term “ shock ” is applied, has 
been explained as a *severe stimulus causing 
widespread inhy^ition in the nervous elements, 
or as a condition of general exhaustion following 
a great stimulus. Recent experiments as to 
the nature of shock are of great interest. 

It must be borne in mind, hi the first place, 
that every severe stimulus applied directly or 
indirectly to the nervous system causes, after 
a temporary rise, a great fall in the blood 
pressure, and when this occurs general vitality 
is depressed, for the reason that the circulation 


of the blood is interfered with, therefore 
nutrition is not so well carried on. Further, 
loss of blood and lowering of the bodily 
temperature may contribute to the phenomena. 
Those phenomena of shock produced by the 
tliree above-nientioned causes act generally 
oven^ the whole body. There is, however, 
another important element, “spinal shock,” 
the cause of which is little known, and which 
occurs when the central nervous system is 
injured, ft is not general in its effect, but is 
m^anifest only in those parts supplied aboral 
to the point of injury, and cannot therefore be 
due to circulatory disturbance. This phen- 
omonoiL little marked although present in 
invertebrate animals, reaches its maximum in 
the nitvO and the monkey. An example will 
render the nature of the phenomenon obvious. 
If with the least possible injury the spinal cord 
of a monkey is transected in the upper dorsal 
region the lower extremities hang flaccid and 
lifeless. Reflex activity, at first absent alto- 
gether, is always difhcult to elicit, and little 
muscle tone ever returns. Above the lesion, 
however, even an hour after the operation, 
little or no sign of shock is present, for the 
animal takes interest in his surroundings, and 
uses his hands with customary agility in catch- 
ing flies and peeling chestnuts. 

If, again, after some time, when some reflex 
activity is elicitable, a second transection bo 
made in the upjier lumbar region, all reflex 
action and muscle tone are lost below the 
second lesion, whilst no alteration takes place 
in the region between the first lesion and the 
second. 


Further, the manifestation of spinal shock 
is more complete in those parts supplied by the 
isolated portion near the lesion than in more 
distant parts. 

It is more severe also the more aborally the 
lesion is placed. 

It would appear as if the phenomena of spinal 
shock are of the nature of isolation phenomena, 
due to the severance of paths conducting 
centrifugal influences necessary for the normal 
action of the isolatod part of the central 
nervous system. 

General Syjiptomatology. — Sensory Symp- 
toms . — The disturbances of sensibility occur- 
ring in lesions of spinal cord are conveniently 
divided into Skdijective and objective disorders. 


Subjective. 

Pain, general. 

,, localised. 

„ dull. 

,, sharp. 

,, occurring on 
movement. 
Tingling. 

Numbness. 
Psychrosesthesia, etc. 


Oiijective. 
Hypereesthesia. 
Hyperalgesia. 
Anaesthesia to touch. 

,, cold. 

,, heat. 

,, pain. 

„ muscular. 

„ faradism. 
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General dull pain referred • to the spinal 
column apart from that occurring in toxic 
states is characteristic of neurasthenia. Among 
diseases of the spinal cord it is very commonly 
met with in the paraplegic forms of disseminate 
sclerosis. , 

Localised dull pain is a more frequent* and 
more important symptom. It is of distinct 
localising value, and such pain persisting is 
usually of organic origin. It is of usual occur- 
rence in syringomyelia and intra-medullary 
spinal tumours (sometimes absent), and is not 
infrequent in extra-medullary tumour^, spinal 
caries, and tabes dorsalis. It is usually present 
at thf’ onset of acute myelitis. 

Sharp pains occurring spontaneously are 
characteristic of tabes dorsalis and of implica- 
tion of the meninges and nerve roots by menin- 
gitis or new growth. 

Such pains radiating into the periphery 
suggest implication of the nerve roots, or of 
the nerve trunks, according to their area of 
distribution. 

Tuberculous spinal meningitis is not infre- 
quently unassociated with pain. 

Sharp pain occurring on movement of the 
vertebral coluimi is characteristic of disease of 
the vertebral column, or of growth within the 
vertebral canal, so situated that tension is put 
upon nerve roots by movement of the spine. 

It is remarkable that subjective sensations of 
pain are referred always to the deeper parts, 
and ne'v&r to the skin. 

Girdle sensations arc characteristic of local 
lesions of the spinal cord of every kind. They 
are mot with also in tabes dorsalis and in 
insular sclerosis. Always of great localising 
value, they mark the upper limit of a single 
lesion. Their exact causation is unexplained 
further than that the skin distribution of the 
nerve roots determines the “ girdle.” The sen- 
sation is described by some patients as one of 
constriction, by others as one of fulness (as if 
the skin over the area were not large enough). 
Similar sensations occurring in the perinscum 
and limbs are referred to by patients as a 
feeling of weighty “of cdnstriction,” “as if the 
leg were hide-bound,” or simply as stiffness. 

Tingling and formication are always referred 
to the skin, and are common both in diseases of 
the spinal cord and the peripheral nerves. 

Numbness is truly a sensatioji, anH not an 
absence of sensibility. It is frequently present 
when anaesthesia is absent, and usually absent 
when anaesthesia is at all marked. It is referred 
to the skin. 

Psychroaesthesia, a subijective feeling of cold 
and many similar sensations, such as a feeling 
of heat, of running water, and vermicular sen- 
sations, are occasionally met with. No explana- 
tion of the causation is at hand. 

Objective Change in Sensibility, — Zones of 
hypersesthesia and hyperalgesia are met gener- 


ally immediaLely above (sometimes in partial 
lesions below) the skin region corresponding 
with the lesion. They have been explained as 
the result of an increased excitability produced 
in certain nerve libres by an inflamed condition 
of the surrounding tissue of tRe spi^ial cord. 
Such an explanation appears Incorrect, since 
such areas may persist almost indtilinitely. 

• H3q)ersensitivity is commonly met witli in 
peripheral neuritis, and somctiims in tabes, 
dorsalis. 

Amesthesia may be onsidtu’cal (1) according 
to its distribution, and (2) its nature. 

According to distribution: (1) Nerve root, 
(2) nerve trunk, (‘1) nerve peripheiy in general, 
(4) glove and stocking anassthesia, (5) hemi- 
anesthesia. 

Special forms : Syringomyelic type, some 
cases of tabes dorsalis, Brown-Sequard t^q^e. 

Nerve-root anaesthesia includes all paraiiBes- 
thesia', the upper limit of which conissponds 
with a root area limit (see vol. vii. p. 280). 
4’his type, with few exceptions, is that met 
with in vertebral disease and injury, and in 
transverse lesions of the spinal cord, extra 
mediillaiy tumours, apd pachjuneningitis, and 
in most cases of tabes dorsalis. 

Nerve-trunk amestliesia follows the anatomi- 
cal distribution of a nerve trunk. It is nearly 
always of tra\imatic origin. 

Nerve-periphery Ar^resihesia. — This t^’po is 
I met with upon the limbs. All the nerve fibres 
are affected in proportion to their lengti^^ffTe 
longest being most affected, so that anesthesia 
(usually incomplete) is most marked in the 
extreme peripher^q and lessens gi'aduall}^ as -it 
is traced towards the tninks, while it is equally 
distributed in the direction of the circumference 
of the limb. 

This type is characteristic of multiple neur- 
itis. 

Stocking and glove ansesthesia are distributed 
in the form their name implies, the upper 
limits being sharp. When su(^i anscsthesia 
becomes more extensive and invades the trunk, 
it takes the form of a sharply limited henii- 
anmsthesia or paranjesthesia. * 

This type is characteristic of h^'steria. 

Syringomyelic Type . — In some cases of syrin- 
gomyelia, liEematomyelia, central focal myelitis, 
and intra-medullary growths, the distribution 
is peculiar and sni generis. Vide “Syringo- 
I MYELIA.” • 

Certain cases of tabes dorsalis present peculiar 
and unexplainable anaesthesia, such as (1) uni- 
versal analgesia, (2) central ]part of face alone 
exempt, (3) neck alone exempt. 

Broivn-Sequa'i^ Anoesthesia. — This was at one 
time considered to be the typical disturbance 
of sensibility resulting from a hemi-section of 
the spinal cord. There is loss of the muscular 
sense in the half trunk and limb on the same 
side below the lesion, with a zone of hyperses- 
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thesia above the lesion, and anaesthesia to ah 
forms with preserved muscle sense on the 
opposite side below the lesion. It appears, 
however, that such a distribution of ana3sthesia 
does not result from hemi-section of the spinal 
cord in ii^onkeys, and although Brown-Scquard’s 
type is undoubtedly met with clinically, yet it 
has not yet been proved in any such ca^e that the 
lesion amounted to a hemi-section. (More com-' 
nionly unilateral lesions of the spinal cord give 
rise to amesthesia upon the paralysed side.) 

7^he Nature of the Sensor }j Change . — It may 
be generally stated that a progressive local lesion 
of the spinal cord affecting all parts of a trans- 
verse area of the cord ecpially (for example, a new 
growth or tubercular deposit pressing upon the 
cord) produces subsequently to the onset of a 
motor paralysis, firstly, loss of temperature 
sense a short time after loss to pain, and then 
relatively a long time after loss of tactile sensi- 
bility. • In other words, the tactile paths seem 
more resistent to injury than are those of pain 
and temperature. (The reverse is true of or- 
ganic cerebral anaesthesia, while in functional 
amesthesia neither statement applies.) 

It cannot be too stroqgly insisted that only 
the most carefully worked-out charts of ames- 
thesia are of value in diagnosis. The slightest 
changes in sensibility must be made the limit 
of the amesthesia, and minimal stimuli as far 
as possible should be use^d. A chart of aiifcs- 
thesia so prepared may be said invariably to 
inuLate correctly the situation of a focal lesion. 

The common spinal type of aruesthesia is 
that above mentioned — earlier, greater, and more 
Iiighly distributed anaisthesia to pain and tem- 
perature than to touch. This condition must 
not be confused with dissociated amesthesia : 
in the former there is always loss to all forms 
wdien amesthesia is marked, whereas in the 
latter there is never any loss to touch, though 
touches may ‘‘ feel different over the affected 
atea. 

Dissociatedtamesthesia with loss to pain and 
temperature is met with in syringomyelia, 
hiematomyelia, and other lesions of the central 
parts of the niaritjw^, and sometimes in tabes 
dorsalis. 

Rarely there is relative loss to touch and cold 
only, or to pain and heat only in Association 
with small focal lesions. 

In tabes dorsalis the nature of the sensory 
loss is most varied. There arc usually analgesia 
and thermaiiiesthesia pari passu. Marked 
tactile auicsthesia is relatively uncommon. 

In functional Amesthesia there is generally 
greater loss to pain than to touch. 

In peripheral amesthesia the loss is usually 
relative, and sometimes the tactual loss is 
greater than that to pain, and there may be 
spontaneous severe pain associated with the 
tactual loss (amesthesia dolorosa). 

Moten* Symptoms — Paralysis . — The slighter 


forms of loss of«power are liable to be overlooked 
by the physician unless the performance of a 
somewhat complicated act is taken as a test. 
It must b^' remembered that although there 
may be no direct involvement of the motor 
elements, there is always loss of power associ- 
ated* wdth marked anaesthesia, with ataxy, with 
arthritic affection, and with local pain. 

Spasticity, Rigidity, Contracture. See “ Par- 
alysis, '' vol. vii. 

Hypotonia flaccid ity of both muscles and 
ligaments is a characteristic feature in tabes 
d^salis^ in the late stages of acute combined 
degeneration ; in the early stages of acute 
myelitis, and in total transverse lesions of the 
spinal cord. Strangely it is not a feature in 
Friedre. ‘h’s disease nor in those diseases associ- 
ated with gradual wasting of muscles. 

Muscular wasting may be general or local ; 
when general, there is, as a rule, some tonic 
cause, recent or remote. It is the rule in total 
transverse lesion of the cord to find marked 
general muscular wasting below the lesion. The 
same is true of long-standing spastic paraplegia. 

In the last stages of combined degeneration, 
Friedreich’s disease, and disseminate sclerosis, 
intense general muscular wasting is the rule. 

Local muscular wasting may be the result of 
disease of the muscle or of any part of the lower 
motor neuron. It is invariably a constant as- 
sociate of arthritis, the abnormal afferent im- 
pulse from the joint apparently causing de- 
terioration of the spinal segment supplying it 
and alteration of the functional capacity of the 
ventral horn cells. (Doubtless many cases of 
arthritis, for example, osteo-arthritis, are associ- 
ated with actual neuritis, but w^asting above 
( mentioned occurs with every traumatic lesion 
of a joint.) 

Muscular wasting most often succeeds para- 
lysis, but in progressive muscular atrophy the 
two run with level steps. In this disease the 
lesion involves cell by cell, and so long as there 
is a normal fibre in a muscle that fibre will 
contract voluntarily. This point offers a valu- 
able distinction between progressive muscular 
atrophy and ihe atropliy of somew hat similar 
type wdnch occurs in syringomyelia, for in the 
latter a completely paralysed muscle is fre- 
quently met with. 

Electrical Reactions {quo videi ). — Many erron- 
eous imp^essioi^s exist as to the value of electri- 
cal reactions in diagnosis and treatment. ' The 
reaction of degeneration is rarely seen except 
in Bell s palsy, and polar change is of hardly 
any importance in diagnosis and prognosis. 
The presence or abser>ce of faradic excitability 
is, on the other hand, of great importance ; for 
example, in infantile palsy a muscle which re- 
sponds even in the feeblest degree to faradism 
wdthin a fortnight of the attack may safely be 
predicted to recover. 

The great variability of the thickness and 
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conductivity of the skin in different individuals 
renders accurate investigation difficult. It must 
be pointed out that clinical electrical reactions 
are the reactions of muscles covered with skin. 

If electrodes be placed directly in contact with 
the muscle, as by using needle elec;trodes plunged 
through the skin, no muscle ever fails to re- 
spond to faradic stimuli so long as it is rfiuscle 
and not fibrous tissue. The rapid decrease of 
and final disappearance of faradic irritability 
which occurs in myasthenia during the applica- 
tion of a series of stimuli is pathognomoni^ of 
that disease, and of remarkable physiological 
interest in connection with fatigue. 

In familial periodic paralysis the transient 
attacks of palsy are accompanied by complete 
loss of every form of excitability in the affected 
muscles, and this phenomenon, which disappears 
as rapidly as does the paralysis (in a few hours), 
is likely to fundamentally alter our present | 
conceptions of the nature of muscular con- j 
traction. 

Ataxy and inco-ordination are terms used 
loosely for many disorders of movement. The 
division into static and dynamic ataxy is entirely 
artificial and furthers no purpose. The compli- 
city of the mechanism for the co-ordination of 
movement makes division into types unneces- 
sary. Much more valuable is the detailed 
investigation of the nature of movements and of 
the subjective difficulty in performing an act 
which tlie patient experiences. From the sub- 
joined fist of the better-known factors in co- 
ordination the great extent to which compensa- 
tion is possible will be obvious : — 

An hereditary faculty (a chick, for instance, 
is born with perfect co-ordination) ; ocular guid- 
ance ; vestibular guidance ; the muscular sense ; • 
the sense of passive position ; tactile sensibility ; 
a normally acting motor mechanism. 

The last factor is of considerable importance, 
for a well-performed act and a well-maintained 
position are produced by good sensory guidance 
and good motor execution, and the result is 
perfect co-ordination. If either of the former 
fail the sum is less. As an example it is diffi- 
cult to conceive a pationt with spastic para- 
plegia from affection of the pyramidal tracts 
alone, who is not to some extent ataxic. 

Tremor . — Trophic phenomena, herpes, vaso- 
motor phenomena, erythromclalgia, are fully 
described under such headings. * * 

Organic Reflexes . — The very beautiful physio- 
logical mechanism subserving the organic re- 
flexes has been worked out uporj mammals by 
careful experimental investigations. Clinically 
the disorclers of micturition and defsecation 
occurring with diseases of the nervous system 
in man cannot be explained on this hypothesis. 
Certainly the constant irritation of the centres 
by cystitis, with the effect of the latter upon 
the bladder wall, must complicate the disorder. 

It is doubtful, however, whether the mechanism 


in the human subject is so simple as that above 
referred to. Making no attempt to explain the 
human nervous mechanism subserving micturi- 
tion, a few isolated facts may be hero of service. 

(1) In an infant of six weeks the spinal cord 
was completely destroyed below .the fifth cervi- 
cal root (fmture dislocation ruptlire of cord, and 
hmmorrhage into tlu; theca), no trace of any 

* nerve elements being recognisable in the necrotic 
tissue representing the lower segment of the 
cord. A normal forcible reflex flo v of urine 
resulted from applicat; )n of cold to the peri- 
neum. This ])henc)menon was observed several 
times by the \vrit(U\ 

(2) Total transverse lesions of the cord not 
involvhig the lumbar enlargement do not give 
rise to overflow, incontinence, and distended 
bladder, except perhaps for a few hours after 
the lesion. The sphincters are relaxed (not 
completely), the anal reflex diminished, some- 
times lost, and the urine constantly esc^tpes. 

(3) Persistent retention and overflow are 
rare in the spastic paraplegia resulting from 
severe lesion of the cord. Tliese conditions are 
most often met with in slight forms of spastic 
paraplegia. 

(4) In cases of tal^es dorsalis the dysuresis 
has a great multiplicity of forms. Its nature 
varies from time to time, precipitancy, hesit- 
ancy, retention, and paralytic incontinence 
often alternating in pne^ case. 

A very fre^iuent iihenomenon of tabes is 
! residual urine — the bladder is only 
emptied at each act of micturition ; the desire 
ceases, the sphincters close, and the patient is 
satisfied that he has emptied his bladder, while 
perliaps 8 to 1 2 ounces remain. Such stagnat- 
j ing urine prcdispo.ses greatly to cystitis, 
j Reflexes. — It suffices here to enumerate the 

superficial reflexes of the tendon reflexes, and 
! point out the approximate segments of the 
spinal cord with which they are associated. A 
superficial reflex should theoretically be obtained 
by stimulation of any part of tht skin, and is 
actuall^^ obtainable when tlie skin is h^^per- 
msthetic. Similarh^ a tendon jerk should' be 
obtainable from every muscl^, but the position 
of a few muscles only lends itself to a ready 
evocation of the tendon jerk. Easily excitable 
regions of'*thc skin only are used clinically for 
the elicitation of skin reflexes. 

Superficial Reflexes. — The pectoral reflex, 
C5-C7 ; the scapular, C5-C7 ; the epigastric, 
D6-D12 ; tiic dorsal, C5-L1 the abdominal, 
i)6-L2 ; the cremasteric, L2 ; the dartos, L2 ; 
gluteal, L5-S1 ; the femoral, *L3; the plantar, 
L5-SI. 

Deep Reflexes.^'YXx^ scapulo-humeral, C5-C7 ; 
the biceps jei'k, C5-6 ; the triceps jerk, (T)-7 ; 
the wrist jerk, C7-8 ; the gluteus jerk, L5-S1 ; 
the knee jerk, L2-L4 ; the hamstrings jerk, 
S2-S3 ; the tendo-Achillis jerk, L5-S1. 

The niajority of these reflexes are well known 
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and in general use. Some, however, of consider- 
able value have been more recently described, and 
deserve special mention 

The femoral reflex consists in a contraction 
of the tensor fascia femoris muscle, when the 
inner sidp of ^he thigh or when the sole of the 
foot is stimulated, ft thus forms part of the 
usual response in the plantar reflex,^ and may 
occur as tlie result of stimulating the sole when • 
n© response takes place in the foot. 

The scapulo-humeral reflex is of considerable 
importance as the most easily elicitable '‘deep 
reflex ” obtainable in the upper extremity. 
Upon tapping the vertebral border of the 
scapula with the “tendon jerk hammer” a 
contraction takes place in the scapulo-thoracic 
muscles, which, if the myotatic irritability of 
the muscles be above the normal, affects also 
the scapulo - humeral, humero - thoracic, and 
finally the humeral muscles. 

The •hamstrings jerk is of somewhat rare 
occurrence. When the quadriceps extensor is 
paralysed from a lesion of the motor root 
supplying it, an attempt to obtain the knee 
jerk causes a powerful contraction in the 
quadriceps. 

DefoviHities, — Of special interest and import- 
ance in the diagnosis of diseases of the spinal 
cord are deformities of the trunk and limbs which 
may result from imperfection of development of 
the nervous system, from ^contracture, and from 
paralysis. In some instances a deformity occurs 
reg'.4arly associated with a certain foi*m of dis- 
ease, yet the act\ial way in which the deformity 
is caused is not easily explained ; for instance, 
the kypho-scoliosis so usual in cases of syringo- 
myelia and Friedreich’s disease. vSome of the 
more common associations are the following : — 
Spastic states — Fes cavus ; Friedreich's disease — 
Kyplio- scoliosis, contracture, Fes cavus; Syringo- 
myelia — Kypho-scoliosis, “Main en grifte,” Fes 
cavus ; Spina bifida — Maldevelo})ment of digits, 
etc.; Myopathy — Dislocations, etc. 

UeNERAI. I?ATilOLOGICAL CONSIDERATIONS. 

Developmental FecuUaritics. — There are two 
main divisions into which conditions of defective 
development of the spinal cord may be con- 
veniently if somewhat artificially grouped : (1) 
Those which are the result of some failure in 
the developmental activity of.certAin tissues 
from some cause as yet unknown, such as spina 
bifida and persistent embryonic cavities in the 
cord ; and (2) Those which are presumably due 
to intra-uterine foetal disease, and of such nature 
are congenital s;^astic conditions. In the second 
of these groups the nervous system, since its 
development is not complete at bii'th, constantly 
shows the result either of incomplete develop- 
ment, arrested development, or non-develop- 
ment. A lesion of the central region of the 
cerebral hemisphere occurring during foetal life, 
since the fibres of the pyramidal system are 
outgrowths of cells situated in that region, will 


result in non-doi\"elopment of the corresponding 
pyramidal system if the lesion occurs early in 
foetal life If the lesion occurs later, and if 
the destru<^*tion of the cerebral region be not, 
complete, varying degrees of agenesia of the 
pyramidal sys;tem will result. Further, it has. 
been, shown by von Gudden that if in a young 
aniniHl an organ be removed, when that animal 
reaches adult life the structures in functional 
association with that organ will be found 
comparatively undeveloped, or even to have 
undergone progressive atrophy. For example, 
if Sue eye be removed at birth the corresponding 
nerve paths and centres in the cerebrum wilt 
cease to progress in their development and 
become atrophied. If destruction of one part 
of the li. rvous system occurs during foetal life,, 
a like result is found in those structures which 
are in intimate physiological association with 
the damaged part. 

Spina Fifida. — The central nervous system, 
is developed primarily as a nervous thickening 
in the epiblastic covering of the body running 
lengthwise. This thickened plate of epiblastic 
becomes depressed beneath the level of the 
body surface, and its lateral parts curving 
upwards \niite so that a tube is formed lying 
beneath the dorsal epiblast of the embryo. 
This tube is formed and is cut off from the 
general epiblast early in the region of the head,, 
last in the lumbar region, and forms the spinal 
cord. Between the j)rimitive tube-like spinal 
cord and the dorsal epiblast, layers bf meso- 
blastic tissue grow in on either side and unite,, 
and from them are developed the vertebral 
arches (lamime and spines) and the spinal 
meninges. 

The varieties of spina bifida represent arrest 
of this developmental sequence at some stage. 
They are commonly, moreover, associated with, 
developmental defects involving otlier parts of 
the body. {See aim “Spina Bifida.”) 

Congenital cavities in the spinal cord are- 
parts of the original quadriradiate central 
canal which have persisted in addition to the 
permanent central canal. They are surrounded 
by neuroglia 'contain ii^ hardly any nerve ele- 
ments. This tissue seems to* retain the char- 
acters of the embryonic neuroglia, and further 
to be especially liable to become the seat of new 
growths. In this way many cases of syringo- 
myelia add cei^tral gliomata of the cord arise. 

It appears also that the vessels in the im- 
mediate neiglibourhood of these cavities are 
particularly liable to rupture, and that some- 
cases of hmmatomyelia are to be explained on 
the ground of hiemorrhage into embryonic 
cavities in the cord. 

The terms hydromyelia and syringomyelia^ 
have been applied to distended cavities in the- 
spinal cord corresponding with the normal 
persistent centxul canal, and not so correspond- 
ing respectively. It is, however, impossible ia 
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the majority of cases to determine either 'from 
the position or from the character of the lining 
membrane of a spinal cord cavity the exact mode 
of origin. 

It is also sometimes impossible to distinguish 
anatomically cavities, the result of long 
antecedent hsernatomyelia, from those above 
mentioned. » 

The term hydromyelia is perhaps best con- 
fined to cavitation of the spinal cord unassociated 
with symptoms. 

Traumatic Lesions, — 'Idie most frequently 
occurring traumatic lesion of the spinal, cordf is 
fracture dislocation ; less commonly concussion, 
crushing, punctured wounds, and bullet wounds 
are met with. In cases of fracture dislocation 
the conditions of the spinal cord and of the 
vertebra) may be several. 

1. The dislocation is momentary, immediate 
reduction taking place. Little or no deformity 
of the vertebral canal is found. The spinal 
cord may present no sign of the lesion, or 
perhaps a slight narrowing on external examina- 
tion, while microscopically all degrees of degen- 
eration of the nerve elements at the level of the 
lesion may be found. 

Among this ’ class, cases of every grade of 
severity are met with, from a case presenting 
transient symptoms referable to injury of the 
spinal cord, and lasting a few days only, to 
cases where the clinical picture is permanently 
that of total transverse lesion of the spinal cord. 

2. Th*e spinal cord is compressed by a dis- 
placed fragment of bone, usually by the edge 
of the body of the vertebne. llie conditions 
in this case are those of compression myelitis. 

3. The spinal cord is compressed by hemor- 
rhage occurring outside the theca (local or » 
general) or within the theca (general). 

4. The spinal cord may be completely broken 
across or incompletely torn, with much blood 
extravasation at the same level. 

From the nature of the lesions in classes 2 
and 3, the vital importance of early surgical 
interference in cases of fracture dislocation of 
the spinal cord cannot be too strongly insisted 
upon. ♦ 

Vascular Lesions . — It is important to recognise 
(firstly) that lesions of the spinal cord may be 
the result of pathological states of the vessel 
walls. These will be considered here as vascular 
lesions proper. Secondly, in m^/iy dijieases the 
first" noticeable pathological changes occur in 
the immediate neighbourhood of the vessels, 
and are often confined to a special set of the 
spinal vessels. It follows that the distribution 
of these lesions is dctemiined by that of the 
blood-vessels, while it is probable that some 
toxic or infectious agent, rather than a change 
in the vessel wall, is responsible for the path- 
ological condition. 

In disseminate sclerosis the patches are often 
of vascular distribution, but it is very improb- 


able that this sclerosis is determined by disease 
of the vessels. In combined vlegeneration also 
the distribution of the degeneration corresponds 
more or less with that of certain blood-vessels ; 
it is almost certain, however, that this degen- 
eration is caused by a toxine circulating in the 
blood. * 

The difficulty of this subject is greatly in- 
• creased by the fact that all degenerative and 
sclerotic changes in the nervous system ajre 
followed, after some time, by chan^ os in the 
vessel walls supplying t*ie degenerate area, and 
these changes are indistinguishable from those 
of arterio-st.hirorOLS. For example, the right 
lateral column of the cord some time after the 
occurrence of a left hemiplegia will be found to 
contain sclerosed vessels, while the vessels of 
the left lateral column are normal. 

When, however, shortly after the occurrence 
of an acute lesion, marked changes in the vessel 
walls of a chronic nature are found, it is right 
to consider such vascular changes as responsible 
for the lesion — for example, acute myelitis. 

//a^7/^orr/^nyc.- -Hiemorrhage into the spinal 
cord and its membranes is a phenomenon of 
comparatively rare occurrence. It is in the 
majority of cases the re)sult of injury, or is 
associated with persistent embryonal cavities 
in the cord ; less often it is associated with the 
presence of neoplasms in the spinal cord, or with 
certain diseases in which h^emorrhage is common, 
such as scurvy, purpura, *etc. 

It must, however, be remarked that in 
diseases small multiple luemorrhages into the 
substance of the spinal column not rarely occur 
shortly before death, but it is doubtful wlietlier 
such luemorrhages are ever productive of 
symptoms. 

It is a striking fact that luematomyelia is 
not liable to occur under those conditions which 
predispose to cerebral Inemorrhage. 

p]mbolism is extremely rare in the spinal cord. 
Infective endocarditis has been the association 
in most of the recorded cases. , 

Thromhosis of the spinal vessels is of compar- 
atively common occurrence, nearly all case'i of 
acute and subacute myelitis being of this 
nature. 

The term “myelitis” has survived from the 
days whoii*a siiuilar pathological condition occur- 
ring in the brain was termed acute cerebritis 
(acute red softening). The use of the term 
“ myelitis ” has unfortunately been associated 
with the retention of an obsolete pathology for 
the origin of “ myelitis ” as lin inflammatory 
process. It has long since 4)een proved that 
acute cerebritis was the result of occlusion of 
the cerebral ves>^els, and the terms “cerebral 
thrombosis ” or “softening are in general use. 
Spinal thrombosis, on the other hand, has been 
denied as the explanation of myelitis by many 
writers of the present day, who, nevertheless, 
describe lesions of the pons and medulla as 
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thrombosis and not as myelitis,’^ which are 
identical in nature with the lesions of acute 
myelitis of the spinal cord. Moreover, there 
are acute infective diseases of the spinal cord | 
i^rlde infra) to which the term acute myelitis is 
strictly ^ppli enable, and these are comparable 
also to a like cl)iidition occurring in the brain, 
acute infective polio encephalitis (wStrjimpell). 

Thrombosis of the spinal cord is most com-" 
ittonly of syphilitic origin, vjtherwise its etio- 
logical factors are those of arterial thrombosis in 
general. It may be distributed in small scat- 
tered patches over many parts of the spinal 
cord (disseminate myelitis), or, as more com- 
monly happens, it affects a transverse area of 
the spinal cord (transverse myelitis). 

In the common form the adected area is not 
sharply limited in the direction of length of the 
spinal cord, and there are often small separate 
foci of disease separated b}^ healthy tissue from 
the chief lesion. The vessels supplying the 
white matter are those most frecpiently affected, 
and the grey matter (supplied from the ventral 
spinal artery) is very often free from disease. 
It is also generally true that the white fibres 
lying next the grey matter tend to be pre- 
served. 

Just as cerebral thrombosis may result either 
in a condition of softening or one of dry necrosis 
(the two conditions occur in about the same 
proportion of adult cases, and dry necrosis 
much more commonl^ in ejtrly life), so does 
fh*iW\bosis in the spinal cord result rarely in 
softening, commonly in dry necrosis. In the 
latter condition there may be little change to 
the unaided eye, the spinal cord being perhaps 
a little harder and whiter than normal, and on 
section opaque and granular. In the softened 
condition the spinal cord in the affected area 
may be of a semi-diffluent creamy consistency 
if examined soon after the occurrence of the 
thrombosis. Long afterwards the softened sub- 
stance becomes of a cheesy consistency. 

Within the -affected area the larger vessels 
lying upon the surface of the spinal cord hardly 
ever show any change. It is the vessels running 
into the cord fronft the last-mentioned arteries 
that are conspicuously affected, and these show 
in all their coats the characteristic changes of 
sclerotic arteritis, and around those •which are 
thrombosed there is usually a scanty and local 
small-celled exudation. There is no other evi- 
dence of inflammatory reaction, and there is 
never any meningeal infiltration. 

As has been ttbove mentioned, the branches 
of the ventral spiral artery supplying the grey 
matter are rarely affected. 

Thrombosis of the spinal cord, when local, 
much more commonly affects the lower half of 
the dorsal region. Among 68 cjises observed at 
the National Hospital, Queen Square, London, 
the position of the lesion \vas as follows: — 

Cervical region, 10 cases ; dorsal region 1-6, 


11 cases; dorsasl region 7-12, 37 cases; lumbar 
region, 10 cases. 

No adequate explanation of greater tendency 
of the lover dorsal region to be affected has 
been brought forward. It has been stated in 
explanation that this region is less well sup- 
plied with blood than other parts of the spinal 
cord* 

Other observers, however, state upon ana- 
tomical and experimental grounds that the 
1 umbo-sacral region is the least well supplied 
witli blood on account of the distance of its 
vessels /rom the main arterial trunks, and on 
account of the effect of gravity. It may be 
pointed out, notwithstanding, that tissues re- 
ceive a supply of blood corresponding with their 
bulk aial functional activity, and that probably 
the lumbar enlargement receives a correspond- 
ingly larger blood-supply than the lower dorsal 
region. Further, the writer is unaware that 
paucity of blood-supply has been proved to pre- 
dispose to thrombosis, and the situation of a 
vessel at a great distance from the main trunk 
supplying it certainly does not predispose to the 
occurrence of arterial disease. 

Toxic Affections . — At the present time our 
knowledge of the pathology Of the nervous 
system is so limited, that it is impossible to 
accurately distinguish between toxic and de- 
generative changes. It may be argued that 
all primary degenerative changes are of toxic 
origin, but since in some progressive degenera- 
tive diseases, as, for example, Friedreich’s dis- 
ease, the nervous system never attains a perfect 
condition of development, and in this disease, 
as in other familial diseases, it would appear 
that the nerve elements are possessed of a 
certain subnormal vitality, which is responsible 
for their imperfect development, and they are 
endowed with capacity for a certain tenure 
of life only, towards the expiration of which 
period they undergo slow^ degeneration. 

The diseases of toxic origin which will con- 
cern us here are those in which the nerve cells 
are chiefly implicated. There is some evidence, 
however, that the baneful influence of the toxin 
may in some diseases^ affect the medullary 
sheaths especially, and in others the neuroglia, 
but as yet our knowledge is veiy scanty. 

As the result of acute toxic processes, the 
changes in the nerve cells affected are very 
striking and definite. The sequence is as 
follows : — 

The cell swells, and its outline tends to 
become rounded. 

The tigroid bodies decrease in number, lose 
their regular arrangement, recede to the 
periphery of the cell, break up, and finally 
disappear. 

The nucleus leaves the centre of the cell, and 
approaches the periphery ; subsequently it 
may lose its distinctness and its nucleolus, 
or may even be extruded from the cell. 
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The protoplasm of the ce\l acquirer an 
opaque, “ground glass” appearance. It 

• becomes vacuolated, ceases to stain, and 
its processes break off, and finally it under- 
goes fatty degeneration and disappears. 

In chronic affections, such as progressive 
muscular atrophy, and in the spinal form of 
lead paralysis, an entirely different sequence of 
changes occurs : — 

The cells gradually shrink, the nucleus re- 
maining throughout in a central position. 

The tigroid bodies lose their distinctness, and 
the protoplasm and cell processes stain 
more and more deeply as the cell dirhinishes 
in size. 

Later, a very small deeply staining mass at 
the junction of several well-marked pro- 
cesses is all that remains of the cell, and 
finally both this and the processes dis- 
appear. 

Great difficulty arises in determining the 
nature of the cell changes mentioned in the 
first group, since when a peripheral nerve or 
when either the anterior or posterior root is 
injured, similar changes are seen in the anterior 
horn cells corresponding. It is, then, almost 
impossible at present to determine whether the 
actual incidence of the toxine is upon the cell 
body or upon its processes. 

Take for an instance alcoholic neuritis, where 
the extremity of the longest process of the 
anterior horn cells in the limb region is affected. 
Does the* poison act upon the ventral horn cell, 
the nutritive vitality of which being lowered, 
that part of the cell most distant from the seat 
of metabolism degenerates ? The following facts 
support this view, that (1) Permanent paralysis 
and atrophy occur in some cases of alcoholic 
neuritis, the absence of regeneration of the 
nerve fibre indicating cell death ; (2) All fatal 
cases of alcoholic neuritis die with bulbar para- 
lysis (Wernicke), and the final so-called “dia- 
phragmatic ” palsy is in reality paralysis of res- 
piration in all its details, essentially a nuclear 
phenomenon. 

Does the toxine act upon the peripheral nerve 
fibres'? If so, it has a minutely selective action 
upon certain physiological groups. The occur- 
rence of peripheral pain, however, in this dis- 
ease certainly favours the latter view. 

It has been suggested that in Landry’s par- 
alysis an affection of the pyramid neurons (upper 
neurons) occurs similar to the Section of the 
lower neurons in peripheral neuritis. 

Degeneration and Regeneration of Nerve 
Fibres , — When a nerve cell dies partially or 
completely the nerve fibres arising from it 
undergo degeneration. The nerve fibre also 
degenerates .when severed from i s nerve cell. 
It is stated as the result of experiment that the 
degeneration of the nerve fibres occurs through- 
out the length of the nerve fibres. In the 
central nervous system of man, however, the 


stage of degeneration found in a given tract at 
different levels may vary greatly. It is certain 
that, as tlie result of a transverse lesion of the 
spinal cord, certain tracts degenerate much 
earlier than others ] for example, the descend- 
ing mesencephalic tracts and Goll’s column 
degenerate early, whereas the pyramicfal tracts 
degenerate^ relatively late. The phenomena of 
•the process of degeneration in the spinal only 
differ from those seen in the peripheral nerves, 
in that since the medullary sheath of the fibres 
in the spinal cord contair.s no nuclei, there is no 
nuclear multiplication. The myelin breaks up 
into globules of varying size, the axis cylinder 
fragments, and is no longer visible ; the contents 
of the neurilemma then undergoes chemical 
change, so that it reduces osmic acid and stains 
black in the presence of a hardening agent. 
This reaction, which occurs only with degenerate 
myelin, is used as the specific test for a de- 
generate fibre. 

Regeneration. — In the peripheral nerves re- 
generation of fibres, both from the central and 
from the peripheral ends of a divided fibre, 
has been abundantly proved. In the central 
nervous system, on the other hand, while it is 
prol)able that nerve fibres do regenerate to 
some extent, little is known as to the nature of 
the process. Nor can the prospect of regenera- 
tion be considered in the prognosis of any case. 

Degenerative Diseases . — It has been above 
stated that the distinttifAi of the degenerative 
diseases from toxic diseases is for the most^;A««H^ 
artificial. The degenerations resulting from 
chronic toxic states, post-toxic conditions, and 
premature senility are at present not clearly 
distinguishable. 

The degenerative diseases may be broadly 
grouped into the neuronic and the non-neuronic 
diseases. In the neuronic group the degenera- 
tion begins primarily in the nervous elements 
and involves the whole of the affected neuron to 
a greater or less extent. The term “systemic*” 
diseases has been used for this ch^ss, but it has 
the disadvantage of inferring that the disease is 
confined to one anatomical or physiological 
system of nerve elements, *and that all the 
elements of that system may be affected. Only 
one group of diseases (familial spastic paraplegia 
and some iorms of cerebral diplegia), in which 
the degeneration is confined to the pyramidal 
system, can truly be so named. Tabes dorsalis 
is largely an affection ,of the afferent system 
of the posterior roots, but in no case is that 
system completely or solely •involved. Still 
less is the degeneration of Friedreich’s disease 
confined to a system, and in the nearly allied 
general paralysi§ of the insane there is not a 
physiological unit in the nervous system which 
may not be involved. 

The non-neuronic group is best exemplified 
by the disease disseminate sclerosis. The in- 
cidence and distribution is not determined by 
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the neurones further tlian that the white mattei 
is much more affected than the grey matter. 
The earliest pathological changes are found in 
the immediate neighbourhood of the terminal 
arterioles. Since the axis cylinder suffers last 
at the sife of ^the lesion, and since secondary 
degeneration oijcurs very late, if at all, it is 
certain that the morbid process must commence 
either in the medullary sheath, neuroglia, or 
v«^ssel wall. The evidence is somewhat strongly 
in favour of the medullary sheath being primarily 
damaged as the result of some fault (probably 
toxic) in the blood-supply. 

Infections . — These diseases are the result of 
micro-organisms which, gaining access to the 
spinal cord, usually by the blood- stream, pro- 
duce focal lesions, in some diseases invariably 
confined to certain regions of the spinal cord, 
in others widely diffused or spreading lesions. 
The morbid process is one of inflammation, and 
the result local or widely spread necrosis, in 
some diseases suppurative, in others non-sup- 
purative. Anterior polio-myelitis is the example 
in which local nou-suppurative necrosis occurs. 
Acute infective myelitis and acute meningo- 
myelitis are exainples in which diffuse necrosis, 
sometimes of a suppurative nature, occurs. 

JVew Growtks . — Neoplasms may arise in the 
substance of the spinal cord itself (intra-medul- 
lary growths) or in connection with the nerve 
roots and membranes. Intra-medullary growths 
are commonly sarcomAta,* less frequently glio- 
and rarely tubercular and syphilitic 
growths. 

It is very rare for secondary growths to 
arise from intra-medullary tumours, and the 
spinal cord is hardly ever the seat of secondary 
deposits from malignant growths elsewhere. 

Extra- medullary growths may be situated 
within the tlieca, or may be attached to its 
outer surface, or may involve its thickness. 
The commonest form is a benign myxoma ; 
sarcomata occur not rarely. Hypertrophic 
pachymeningitis is probably a form of new 
growth peculiar to the theca. It is not of 
syi.)lii]itic origin, and is met with, almost with 
equal frequency, hi the cervical, dorsal, and 
lumbar regions. Lymphadenoma in this situa- 
tion is sometimes met with. Localised gummata 
are not common. . ‘ 

Multiple fibromata of the nerve roots are 
occasionally met with, especially in the region 
of the cauda equina. « 

Secondary growths are very common as extra- 
medullary tuinoffts of the spinal cord ; they are 
usually multiple, «^and are generally associated 
with involvement of the vertebrie. Mammary 
carcinoma is especially prone to, affect the spinal 
meninges. 

Compression Myelitis . — When gradually in- 
creasing pressure is exerted upon the spinal cord 
there ensues a physiological severance of con- 
tinuity of the paths. The conducting tracts 


are not simultaneously affected by the pressure. 
Voluntary motion is the first to be lost, then 
the muscular sense, next the control of the 
sphincters after common sensibility (pain first), 
and, lastly, the muscle tone and knee jerks. 

In accordance with the degree of pressure 
and ^the length of time it has persisted, the 
effects of the evascularisation which such pres- 
sure naturally involves become manifest, and 
a condition of necrosis, generally of a dry variety, 
ensues. 

The spinal cord may be subjected to consider- 
able pressure, and the condition of the part 
of the body below the lesion may be one of 
spasticity, with complete motor and sensory 
palsy for many weeks and even months before 
irrecoverable structural changes set in. The 
onset, however, at any period during the com- 
pression, of flaccidity in the paralysed parts, 
precedes by a few days only the commencement 
of ischa3mic necrosis. The flaccid paralysis in- 
dicates total physiological interruption, and the 
amount of pressure upon the spinal cord neces- 
sary to produce this effect must prohibit the 
circulation almost entirely in the compressed 
region of the cord. 

The effects of comj)ression merit the term 
compression myelitis, in that both this condition 
and acute myelitis are the effects of local 
ischsomia — the former from pressure, the latter 
from thrombosis. In neither case, however, 
is there anything approaching the phenomena 
of inflammation. 

** S p i n a. I Do See Physiology, 
N euro-Muscular Mechanism {Mode of Action 
of the Neural Arcs, “ Spinal Dog ’^). 

Spiridle. See Physiology, Cell {Mitosis, 
Nucleus). 

Spine, Surg^ical Affections of. 


Injuries 286 

Curvature, etc. . .292 

Spinal Caries, etc 298 

Other Affections, Lordosis, etc 304 

Lumbar Puncture ..... 306 

Spinal Cocainisation * . « . 307 

Caisson Disease 307 

See also Srjnal Cord, Medical. 

• ^ Injuries. 

Contusions and Sprains. . . . 286 

Fractures . . . . . .287 

Fracture Disi.ocation . . .287 

Dislocation . . . . . .290 

Railway Spine or Traumatic Neuroses 
OF Lumbar Plexus .... 290 

Sacral Plexus, etc. .... 292 


Contusions of the Spine. — Contusions of the 
\ spine and the soft parts of the back merit 

I attention, not so much by reason of the injury 
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itself, but on account of the likelihood of 
damage to the spinal cord in severe cases. 
Contusions which appear to be of little import- 
ance have been followed by cord symptoms in 
the course of a few days, and in some instances 
of severe contusion, where death has followed, 
the cord has been found completely disorganised 
by hieinorrhage into its substance. If the *cord 
be not involved, the contusion follows the 
ordinary course of such an accident elsewhere, 
except that frequently there are complaints of 
considerable stiffness in the back extending 
over a long period. If sensory or motor dis- 
orders appear, especially if the action* of the j 
bladder or rectum be interfered with, then the i 
case demands a correct diagnosis and additional j 
care. | 

JSjtrauLS of the Spine . — These vary very widely ! 
in their severity. Thus in the mildest degree I 
the muscles and their tendinous attachments | 
are involved, and then there is merely a little 
stiffness and tenderness over the affected area. 
In severer cases the ligaments may be torn and 
an extra-dural haemorrhage may follow, espec- 
ially if the ligamenta subfiava be torn ; and 
many cases G*f so-called concussion of the spinal 
cord followed by grave nervous symptoms are • 
due to a temporary crush of the cord at the ' 
time of injury, accompanied by some displace- ; 
merit of the bones, these immediately after the I 
accident recoiling to their normal position.^ ■ 
The symptoms are pain (aggravated by move- I 
ment), stiffness, often localised tenderness and | 
discoloration from cffiision of blood. The ! 
tenderness on pressure is generally found over 
several vertebrae, and patients complain that 
they feel extremely weak in the back. Some 
affirm that it is impossible to stand up. The 
prognosis of the case depends largely upon ^ 
whether the cord and nerve roots are injured. 

In cases of slight sprain the symptoms pass off 
after a few days. When the injury has been 
more severe, symptoms of cord-mischief may 
make their appearance. 

The treatment., both of sprains and contusions 
when uncomplicated, is summed up by rest, 
frictions or rubbing with sedative liniments, 
massage, and whun the patient gets about, the 
support of a bandage or strap is useful to him. 

If there be evidence of injury to the cord 
absolute rest from the first is essential, and 
every attention must be paid to the ^Jondition 
of the lungs, the bladder, the refetum, and the 
prevention of bed-sores. The patient should 
not get up until the symptoms have passed off. 

It must not be forgotten that a large proportion 
of sprains of the spine, especially those occurring 
from railway accidents, are followed by symp- 
toms of a neuirasthenio or hysterk J character, 
and the condition is known as “ traumatic 
hysteria’^ or ^‘railway spine, but it is better 
called “ railway brain,’’ as in many cases it is a 

^ Thorham, Surgery of the Spinal Cord, p. 12. / 


functional affection of the higher cerebral 
centres. 

Fracture and FRACTURE-DisLOCArioN of tuk 
Spine. — Fractn re of the Spine. — F ortunately 
this severe accident is of comparative!}^ rare 
occurrence. About two-thirds of the cases are 
fracture-dislocation, and the remaining third 
are made up of pure fractures and dislocations. 
.The cervical and dorsal spines are almost 
ecjually affected by fracture, but in the lumbi^r 
spine it is much less common, li is stated 
that the vertebra’ most frccpiently injured are 
the fifth and sixth cervical, the last dorsal, and 
the first lumbar , but in tiu’ cervical spine pure 
dislocation is inoie common than pure fracture, 
while the reverse is the case in tlie dorsal and 
lumbar regions. Fracture is mori? common in 
males than in females owing to the former being 
more exposed to injury. It is due to direct 
and indirect violence : direct, such as a blow on 
the back by the impact of a falling body, or by 
a bullet ; indirect, by forcible flexion or ex- 
tension of the spine. In about one-eighth of 
the cases fracture of the arches is found, and 
this occurs more often than is supposed to be 
the case. It is important to recognise this, 
bearing in mind the possibility of the theca 
vertebral is being punctured by fragments, and 
of relieving pressure on the cord by laminectomy. 
In fracture we find : — 

(a) Fracture of the spinous processes, as- 
sociated with pain 01/ movement, local tender- 
ness, mobilit}^, crepitus, and alteration of 
direct line of the processes. 

{h) Fractures of the lamime, in which both 
laminm may be separated or only one. In the 
former event the lamime may be driven on to 
the cord and cause compression. The condition 
is recognised by crepitus, pain, and depression 
at the site of injury. Separation of one lamina 
may be caused by a fall on the shoulder or side 
of the head, and is difficult to diagnose. 

(c) Fracture of the transverse processes i^ 
largely due to gunshot wounds. 

{(i) In some cases of sprains and contusions, 
in wdiich there arc signs that Inemorrhage pas 
occurred in the canal, it isk supposed that a 
fissure of a vertebral body has occurred. 

{e) The same remark applies to a partial 
separation • of the intervertebral discs. It is 
possible that one vertebra starts from its place, 
causing damage to the cord, and then recoil of 
the vertebra takes place., 

(/) The bodies of the displaced vertebne are 
splintered or partially crushed.* 

Fracture- Didocation . — In this injury there 
is also great damage to the soft parts. Muscles 
and their attachments are torn, ligaments 
ruptured, the intervertebral discs partially 
severed, and much h£emorrhage takes place 
into the extraspinal structures, and when the 
antero-posterior common ligament is ruptured 
into the vertebral canal. As a rule the 
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meninges escape laceration, but liaemorraagc 
may occur between the dura mater and the 
cc^d ; or, what is still more serious, it may 
occur into the substance of the cord —especially 
the grey matter — giving rise to hajmatomyelia. 
The cord may l>e immediately disorganised by 
pressure ^lone, And thence ensue, if the patient 
live long enough, ascending and descending 
myelitis. ' , 

^Si/7iip(oms . — It is well to give those common 
to fracture-dislocation in any region of the 
spine, and then to specialise according to the 
region afterwards. Apart from the symptoms 
usually associated with fracture of a bone, 
immediately the accident occurs collapse and 
sometimes loss of consciousness result, and 
when the patient recovers his senses he finds 
himself partially paralysed. He has lost control 
over his SYjhincters, and cannot move his lower 
limbs. There may or may not be amesthesia, 
and it^i level varies ; sometimes a line of 
hyperajsthesia separates the normal from the 
anscsthotic jmrts. The temY)erature often rises 
immediately after the injury, even to as high 
as 110'’ or 112“. But in the case of a fatal 
event it steadily falls, and records of 80° and 
75 “ in the axilla have be(5n noticed. The pulse 
as a rule follows the temperature. The effect 
of the shock is at first to entirely abolish reflex 
action ; which is then regained unless the 
lumbar cord is involved, when it does not 
return ; but otherwisefr it ‘becomes exaggerated, 
ibiwsL when downward degeneration sets in 
din^ishes. The urinary organs at first sufler 
from shock, and complete retention occurs. 
Immediately after the injury, if it be above the 
lumbar region this retention gives place to 
involuntary or reflex discharges of urine, of 
which the patient is unaware, but if the lumbar 
enlargement be involved the urine continually 
dribbles away. At first there is no change in 
the urine, except the presence of a little sugar 
in some cases ; but it soon becomes ammoniacal, 
ropy, and occasionally it is discoloured with 
blood. When these changes occur very shortly 
aft^r an accident, and if great care has been 
exercised in sterilising the catheter and pre- 
venting the entrance of bacilli into the bladder, 
it is quite possible that the change in the urine 
is of that kind which might be placed under 
the description of trophic. After a time the 
bladder walls undergo degenerative changes, 
becoming discoloured qnd ulcerated. 

Priapism appears immediately after the 
accident, and ps-rticularly in fracture of the 
cervical and upper dorsal regions. It is never 
seen when the fracture involves the lumbar 
enlargement, and it is seldom noticed when the 
lower dorsal spine is damaged. It is not per- 
sistent, and in a case of degeneration descend- 
ing into the lumbar enlargement it disappears. 
Deffecation is profoundly altered. The faeces 
may pass without the knowledge of the patient 


if they are firm, but if diarrhoea is present the 
motions run away. Distension of the abdominal 
parietes, vomiting, hiccough, are met with in cases 
when the injury is high up. 

One of the most fatal occurrences is the- 
onset of acute bed-sores ; and the rapidity with 
which they form, together with the extreme 
diflicylty of arresting them, seems to indicate 
that they are due to withdrawal of nerve in- 
fluence upon the nutrition of the parts. They 
occur most often on the sacrum and lower 
lumbar vertebne, but are seen over bony 
jDrcfcminences, such as the anterior superior 
spines, iiiternal condyles, and the ankles. They 
may come on also at any time during the 
progress of the case, even when the greatest 
care is used ; and then they are found to be 
associated with descending degeneration of the 
cord, and are often a prelude to the fatal ending. 
Other trophic lesions develop in the extremities 
if the patient live sufficiently long. 

Symptoms Special to various Regions of 
THE Cord. — F^'actv.re of the Lower lliree Lumbar 
Vertebrae. — Owing to the fact that the cord 
terminates at the lower end of the first lumbar 
vertebra, or at the upY^er level of the second, the 
long roots of the cauda equina may escape injury. 
Complete paralysis is not necessarily present,, 
although it may be partial, due to ha3morrhage. 
Thus the loss of sensation is sometimes incom- 
plete, although movement of the parts supplied 
by the lumbar and sacral plexus is lost. Mic- 
turition — at first reflex — may after a time be- 
come normal, and fa3cal incontinence pass off by 
degrees. 

Fracture between the Second Lumbar and Tenth 
Dorsal Yertehi'oe . — From this part of the cord 
the lumbar and sacral plexuses are given off. 
^Paralysis of the lower limbs and of the bladder 
and the rectum is common, and sensation is 
partially or completely lost. At first the urine 
is retained, but it afterw ards dribbles away, and 
the sphincter ani is paralysed. Priapism is 
absent, and the reflexes are lost, not to be re- 
gained. If the injury occur between the second 
and tenth dorsal vertebree, in addition to the 
motor and sensory loss, the abdominal walls are 
distended, tympanites Occurs, ^and breathing is 
carried on mainly by the diaphragm ; and the 
powder of expelling mucus from the chest is lost. 
Some of the reflexes may return according to 
the site injury, and priapism is seen when the 
cord lesion is above the sixth dorsal vertebra. 

Fracture in the Cervico-dorsal and Cervical 
Regions, — Occasionally there is an area of 
hyperiesthesia, due probably to the congestion 
and irritation of the region just above the seat 
of injury. Thorburn lias dealt with injuries to 
the spinal cord in this region very thoroughly, 
and he gives a table to which reference may be 
made,^ showing from which part of the cord the 

1 Contribution to the Surgery of the Spinal Cord, 
pp. 2 and 3. 
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nerve-supply to the muscles of the neck, shoulder, 
and upper extremities originates. Inasmuch as 
the* cervical nerves run a comparatively long 
course within the spinal canal, the level of 
anaesthesia does not correspond to the site of 
injury, but is generally about one vertebra 
below it. That is to say, if tlfe anaesthesia 
corresponds to the level of the seventh cerfical 
vertebra, the cord is probably injured at the 
sixth cervical vertebra. As a generalisation, 
according to Thorburn, the higher the mischief 
extends in the cord through the brachial region 
the farther will the anmsthesia extend from t3te 
ulnar to the radial side of the forearm.^ Also 
be it noted that the biceps is the last muscle to 
be paialysed. In this region, too, is situated 
the cilio-spinal centre, and contraction of the 
pupil and narrowing of the palpebral fissure 
occur, and the pupil does not dilate on pinching 
the skin of the neck. If the damage is limited 
to one side of the cord, or the haemorrhage is 
unilateral, the pupil is smaller on the affected 
side. Great alterations of the temperature 
occur, and the rate of the pulse corresponds. 

Fracture-dislocation of the first, second, or 
third cervical' vcrtebrje is necessarily a fatal 
injury, but not always immediately. The 
patient may survive for a short time if the 
symptoms are due to hiemorrhage, and not to 
bony displacement. 

The Ophthalmoscopic Changes . — In four cases 
(pioted by Thorburn, of crush of the upper 
portion of the spinal cord, that is, from the 
tliird cervical to the second dorsal vertebne, 
ophthalmoscopic changes were found in three, 
and consisted in haziness, want of definition of 
the discs accompanied by slight distension of the 
retinal veins ; and in most cases in this region 
the pupils and palpebral fissures are affected. 

Prognosis . — Fracture of the spine is an injury 
of the gravest character, and the larger number 
of cases terminate fatally, few living beyond six 
months. But the writer knows of one case that 
lived two and a half years, in which paraplegia 
was complete. The usual causes of death, apart 
from the immediate interference with respiration, 
are extradural suppuration leading to menin- 
gitis, acute bed-sores, cystftis, ulceration of the 
bladder, and broncho-pneumonia. The duration 
of life depends upon the region of the cord 
affected, but the higher it is the sooner the 
fatal result follows. o 

Tredtnient . — The first point is-^the removal 
of the patient from the site of the accident to 
bed. He should be gently transferred with all 
possible care on a board covered with a firm 
mattress or a blanket. The clothes must be cut 
off and all unnecessary movements avoided in 
getting him to, bed. It is best, if. ' ossible, to 
place the patient on a water-bed at once. For 
the collapse, stimulants and hot-water bottles ^ 
may be used, but the danger of sloughing from 
hot-water bottles must not be forgotten. At | 
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least two efficient nurses should be secured who 
have been accustomed to these cases, and realise 
the dangers arising from want of cleanliues«, 
undue pressure on any part, and the risks of 
rough movement. The bladder should be 
emptied under the strictest antiseptic precau- 
tions with a soft catheter. As soon as* possible 
an examination of the back slaould be made by 
^he surgeon, to note the extent of the displace- 
ment. But it often happens that when tliQ 
patient is placed flat in bed all dii'placement 
disappears, especially if the fracture is com- 
minuted. If the ])ara]ysis be asymmetrical or 
incomplete, if dL^placement be present, and if 
there be mucii pain from nerv^e pressure, an 
attempt at rectification may be made, but it 
must not be j)rolonged, and should bu made 
with extreme gentleness. The method em- 
ployed is extension and counter-extension with 
manipulation. If the fracture be high up and 
the abdominal and external respiratory muscles 
are not working, great care must l>e taken in 
turning the patient on his face lest the action 
of the diaphragm be interfered with by the 
pressure of the abdominal viscera upwards. 
This has been known to cause fatal asphyxia. 
If the deformity cannbt be relieved in the 
I above way by the usual methods of extension 
and counter-extension with manipulation, ex- 
I tension on an inclined plane may be effectual, 

I but the results of such attempts at rectification 
have been by no mfeaiiR encouraging, and 
laminectomy has been employed. Wdien 
pressure is due to tlie laminm being di^v^en 
directly down towards the cord this operation is 
of some service. It may happen that pressure 
can be directly relieved, and bony spiculse 
which have punctured the dura be taken away. 
*But laminectomy does not hold out much hope 
I when the cord has been injured by a fracture 
affecting the body, for removal of the lamiiiin 
does not relieve the pressure in front, and 
access to the anterior aspect of the cord is. 
almost impossible. Yet, considerir^g the fatal 
nature of the affection, almost any means of 
treatment are to be welcomed. The statistics gf 
W. W. White show that 37 operations for fracture 
performed during the antiseptic era resulted in 
6 complete recoveries from the operation and 
injury, 6 re< 40 vcries with benefit, 11 recoveries 
unimproved, and l4 deaths — a mortality of 38 
per cent. Those cases in which the lesion 
occupied the lumbar regipn, especially those in 
which only the cauda equina were involved, were 
particularly favourable, and so to« were those in 
which fractures of the arches orjamina) existed. 
It seems that the indications for operation are as 
follows : — In all cases in which the depression 
of the spinous processes or laminm is seen and 
felt. In some cases in which shortly after the 
fracture rapid degeneration sets in. If the 
cauda equina be involved, or the characteristic 
symptoms of spinal heemorrhage are present. 
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Didomtion , — Dislocation of the spine iioarl^ 
always occurs in the cervical region. A few 
dislocations affecting the twelfth dorsal vertebra 
are recorded, and three Or four cases of disloca- 
tion of the lumbar vertebnc without serious 
fracture have been confirmed by autopsy. It 
may be * complete, incomplete, or unilateral, 
the upper vertebra being dislocated forward 
over tlie lower one, although backwaVd disloca-. 
tjons have been recorded. The commonest site 
is at the junction of the fifth and sixth cervical 
vertebra). If the dislocation be complete, on 
examining the pharynx an unnatural prominence 
may be felt, and there are the usually associated 
nerve lesions, with rigidity, and a peculiar atti- 
tude of the head and neck. If the dislocation 
be incomplete there may be irregularity of 
the spinous processes, and there will be stiffness 
of the neck and partial paralysis. Naturally, 
dislocation affecting the first and second cervical 
vertebrae is followed by death, and dislocation 
about the fifth and sixth cervical vertebne is 
soon fatal. So that it is proper in the majority 
of cases to attempt to replace the parts by 
means of traction aided by gentle movements 
of flexion. The friends should be warned that 
there is a risk of immddiate death during the 
procedure, but it may conscientiously be carried 
out by the surgeon, who is well aware of the 
fatal effect of the injury if left untreated. 

When the dislocation is unilateral there is 
stiffness, irregularity< of ‘the spinous processes, 
ffw^i^ding pain, and the head is flexed and 
turned to the shoulder on the sound side. The 
cord symptoms vary in degree according to the | 
amount of pressure and of haemorrhage. i 

If an attempt at reiluction for partial dis- 
location be made, rotation should be used in 
addition to extension and counter-extension. 
The head should be carried still further in the 
direction of the injured side, and then gently 
rotated and bent towards the opposite side, 
extension and counter-extension being kept up 
during the whole time. 

Railway SSpine, or Traumatic Neuroses. — 
Fpr our knowledge of this subject we are mainly 
indebted to the 4-vritings of Erichsen, H. W. 
Page, and Thorburn. 

By railway spine is meant a functional dis- 
order of the nervous system, or s<»rae part of 
it, in which there is no gross lesion of the 
spinal cord, but the symptoms simulate organic 
diseiise. It should be, clearly stated that in the 
so-called railway spine the injuries to the soft 
parts do not differ from injuries to similar 
structures elsewhere, but they are coloured and 
are markedly influenced by the fact that they 
are sustained under exceptional circumstances, 
such as a railway accident — circumstances which 
are often extremely horrifying to those concerned. 
The conditions which are included under the 
term railway spine are by general agreement the 
following: — 1. A simple sprain of the muscles 


of the back, which may get entirely well ; but 
more often it is followed by, 2. A general 
prostration or a condition of neurasthenia. • It 
is to be noted, however, that this neurasthenia 
may come on either with or witliout the his- 
tory of definite injury. 3. A state known as 
traumatic hySjteria. 

Conditions 2 and 3 are functional disorders 
of the nervous system, and they must not be 
confused with symptoms due to inflammatory 
conditions and degeneration of the spinal cord. 
The terms railway spine and concussion of the 
spinal cord are not synonymous, because con- 
eiissioii^of the spinal cord is one of the rarest of 
injuries, and railway collisions do not appear to 
be in any way specially productive of it. The 
express ’on traumatic neuroses seems to cover 
fairly exactly the disturbance of function occur- 
ring in these accidents. To go more fully into 
these points: 1. A simple sprain of the back 
gives rise to apprehensions on the part of the 
patient, because his mental balance is somewhat 
disturbed by the collision, and to the lay mind 
the symptoms of a sprain of the back are easily 
confounded with those due to nerve lesions. 
For instance, after such an injury there will 
sometimes be tenderness over the transverse 
processes, or the spinal muscles will be stiff and 
the patient feel that he is unable to move 
freely. When he attempts to stand up he finds 
his back is weak and gives w.ay, and there are 
often some hypenesthetic patches on the skin, 
which on being touched give him exqujsite pain. 
If ill addition he notes that there is some diffi- 
culty ill micturition and that the bowels are 
constipated, his approlieusions are increased. 
But it is to be rioted that when examined, and 
when the hypenesthetic patches are touched, he 
moves his back freely ; wherein, as Mr. Page 
rightly says, lies a diagnostic sign of much 
value ; for it serves to exclude organic injury, 
and is a distinct indication as to the line of 
treatment to be adopted. If the symptoms of 
organic nerve lesions have been carefully ex- 
cluded, and if there be no definite rigidity of 
the column, the course of treatment is quite 
clear. The «patient should not be allowed to 
remain in bed, but should leave, first, passive 
movements, and then use the muscles of the 
back after time has been allowed for repair of 
the muscular and ligamentous structures. In 
fact the4 condition is comparable to that which 
is found in oMinary lumbago, and so much so 
that the term “ traumatic lumbago has been 
given to it. But it will be readily understood 
that with the imperfect knowledge of the lay 
mind as to the relative value of back symptoms, 
and in people of nervous temperament — especi- 
ally in those who are overworked or have in- 
dulged in excesses — the tendency will be to 
dwell upon the symptoms until the patient 
glides off into a state of neurasthenia or general 
prostration ; and this state may even come on 
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without any definite injury, such as a sprain, 
and it seems to be due directly to nerve shock. 

To quote Mr. Page again, he remarks a very 
singular fact, namely that “ in those cases where 
severe injury, such as fracture or crush of a 
limb, has been sustained, followed by the usual 
signs of shock, it is not nearly i?o common to 
see the evidences of general prostration after- 
wards, as in those cases where there was no 
physical injury, and the immediate signs of 
collapse were only slight. The explanation of 
this anomaly lies in all probability in the fact 
that, in the one case the collapse is dependcmt 
on the injury sustained ; and in the olSier the 
signs of shock are likely to be delayed in their 
manifestation, being warded off by the excite- 
ment of the scene.” Thus a patient after a 
collision may bo able to extricate himself, and 
finding he is uninjured, attends to the wants 
and hurts of others, and feels nothing until he 
goes home, when he suddenly collapses. After 
a day or two he feels better, and then attempts to 
attend to his work, with the result that he finds 
that he cannot do it as well as he did. 8o that, 
whether there is a definite sprain of the muscles 
of the back*or not, a man may pass into a 
general condition of hypochondriasis and even 
melancholia with all its attendant symptoms. 
And he becomes the subject of ‘^auto-sugges- 
tion,” or, as Charcot terms it, “traumatic 
suggestion,” and lives in the belief that he is 
physically incapacitated. And finding that his 
business, is being improperly attended to, and 
thinking that his nervous system is hopelessly 
shattered, he drifts steadily downwards. 

Tr'anmatic Hj/steria . — As an immediate result 
of the railway accident — even without injury 
and due entirely to the fright — the patient has 
a definite hysterical attack, or he may be re- 
duced to a condition of semi-unconsciousness, or 
be dazed, and may persuade himself that certain 
things have happened to him which onlookers 
know not to be the case. Either the hysterical 
attack or the state of unconsciousness may be 
followed immediately or at a later period by 
paresis, or definite paralysis of hysterical origin, 
and these symptoms are entirely of cerebral 
origin. % * 

Difficulties may and do arise in the diagnosis 
of this condition, and unless the diagnosis is 
quite clear, very serious errors may be made in 
the treatment. It is essential, too, to*be quite 
cleai; that the paraplegia is of* an hysterical 
nature and not organic, and if with the para- 
plegia there be combined hemianeesthesia, with 
loss or diminution of the special senses on the 
same side, the diagnosis is fairly clear. In some 
cases, too, there will be "anaesthesia of a limb 
terminating al;jruptly at a definite level. Such 
an anaesthesia is entirely different from that which 
obtains where the loss of sensation is due to 
involvement of the spinal nerves, either at their 
origin or in their course. Severe sensory dis- 


turbances come on immediately after an injury, 
and may disappear with equal rapidity ; but 
there can bo no doubt that to the patient thgy 
are extremely alarming, and then the phase of 
auto-suggestion comes into play, and we have 
the clinical picture of hysteria. But it must 
not be supposed that the patienCis a nfalingerer 
because he is thus aflfected. To him the symp- 
toms are t^ery real, and his exact condition is 
that he cannot will to carry out functions which 
are only temporarily in abeyance. 

Since the question of compensation almost 
invariably comes to the front in these matters, 
the patient often feels woiried as to the amount 
he is legally titled to. He is often appre- 
hensive of the puliiicity of an action, while the 
necessary examinations by surgeons concentrate 
his attention on his condition. Therefore, it is 
not to be wondered at that a very fair propor- 
tion of such patients get well immediately the 
question of compensation has been arranged, 
and the kindest form of treatment is that which 
will induce the patient to come to as speedy a 
settlement as possible of his claims. It will be 
gathered from what has been said, that it would 
be very unfair to suppose that because the 
symptoms improve afttir the settlement of the 
claim the patient is a malingerer; for cases are 
recorded where such patients have steadily gone 
down hill, and death has supervened from ex- 
haustion. Such a case is recorded by Thorbiirn.^ 
At the same time the ^osiibility that an unjust 
or excessive claim is being made on insufficient 
grounds should always be borne in mind the 
medical expert, and much acumen and wide 
experience are needed to detect attempted 
frauds. The treatment of so-called railway 
spine is readily summed up. S})rains of the 
back should be treated on the lines usual for 
sprains, while if nerve symptoms supervene 
soporific and narcotic drugs, such as bromide 
of potassium and morphia, are best avoided. 
Change of scene, fresh air, abundance of good 
food, and massage, a proper amount of rest, 
together with the removal of the wox'ry incidental 
to the question of compensation, often work 
wonders. % 

The Lumbar Plexus. — The lumbar plexus is 
formed by the anterior primary branches of the 
first, second, third, and half the fourth nerves, 
and they do not interlace, but arise by two 
r()ots from two neighbouring spinal nerves. It 
may be irritated or coii^pressed by injuries of 
the psoas, severe sprains of the back, and by 
tumours of the vertebrae, and iis upper part by 
an aneurysm of the descending aorta. It may 
also be irritated by a psoas abscess. Its 
branches may be injured in fracture of the 
pelvis, by bullet-wounds, sprains, contusions, 
and fractures of the lower extremity. They 
may be compressed by pelvic tumours, and the 
obturator nerve by an obturator hernia. If 
* Contribution to the Surgery of the Spinal Cord^ p. 223. 
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the anterior crural nerve is paralysed iheiv' 
follow loss of movement and wasting of the 
qy^adriceps extensor with inability to extend the 
knee, and there is loss of the knee reflex. The 
power of flexion of the hip is weakened owing 
to paralysis of the sartorius, pectineus, and 
iliacus. 'Sensgfi^ion is lost over the cutaneous 
areas supplied by the middle and internal 
cutaneous and by the long saphendus nerves.. 
In paralysis of the obturator nerve there will 
be loss of action on the part of the adductor 
muscles and wasting, so that the patient cannot 
put the affected limb across the opposite knee, 
nor is he able to ride, and there will be anaes- 
thesia of the inner surface of the thigh. 

The SACRAL PLEXUS is formed by one-half of the 
fourth lumbar nerve and the fifth lumbar and 
the upper four sacral nerves. It may be con- 
tused or torn in fractures of the pelvis and 
compressed by growths from the lumbar and 
sacral yertebnc, and by intrapelvic growths and 
inflammatory exudations. It may also be in- 
jured during parturition, whether forceps are 
employed or not, and neuritis of it or its 
branches may arise from gout, diabetes, or 
alcoholism. 

Paralysis of the Sciativ Xerve . — This may be 
injured in dislocations of the hip, fractures of 
the femur, by bullet and knife wounds. The 
symptoms vary according to the situation of 
the nerve lesion. If it be high up there are 
paralysis and atrophjimf •the biceps, semimem- 
branosus and semitendinosus, and paralysis of 
the Skternal and internal popliteal nerves which 
supply the muscles, and loss of much of the 
sensation below the knee. The external pop- 
liteal nerve is more frequently paralysed than 
the internal popliteal owing to its anatomical 
course and to its being more exposed. 

Paralysis of the Gluteal Nerve . — This is due 
to much the same conditions which give rise to 
paralysis of the sacral plexus, and the symptoms 
consist of paralysis and atrophy of the gluteal 
muscles, together with the pyriformis and tensor 
vaginiB femohs. The patient loses the power 
of forcible extension at the hip joint when it 
has been previoiv^ly flexed, also of abduction 
and circumduction of the hip, and owing to 
paralysis of the tensor vaginse femoris the foot 
is turned outwards when the leg is ^swung for- 
wards in walking. Paralysis of the external 
popliteal nerve gives rise to a loss of power in 
dorsi-flexion of the foot, eversion of the ankle, 
and extension of the toes. Talipes equinus may 
follow, and owing to contraction of the un- 
opposed inteross^ there will be flexion at the 
metatarso-phalangeal joints. Anaesthesia, vaso- 
motor and trophic changes, are also noted. 
Paralysis of the internal popliteal nerve causes 
loss of power of sbmding on the toes and of 
inversion of the ankle, so that talipes calcaneo- 
valgiis may result, and the toes become hyper- 
extended at the metatarso-phalangeal articula- 


tions, and flexed at the interphalangeal joints. 
Similarly, as in the case of the external popliteal 
nerve, anaesthesia, vaso-motor and trophic 
changes ensue. 
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Definition . — Lateral curvature or scoliosis is 
a rotation of the vertebrm round the vertical 
axis, frequently, but not necessarily, combined 
with lateral deviation or bending of the spine 
to either side. 

Etiology . — Its incidence is particularly great 
in large towns, and amongst the out-patients 
at a hospital for deformities it is seen in one 
in about seven to ten other cases. It is more 
prevalent in girls than in boys according to 
Kolliker, in a proportion of five to one. Lateral 
curvature is mainly a disease of adolescence, 
and there is no doubt that some cases are 
distinctly hereditary. One case which came 
under the writer’s notice was a boy aged six 
with a long C-curvc to the left over the whole 
dorsal region. 

Gliniral Aspects . — There are two conditions 
which are generally included, and wrongly so, 
in the term lateral curvature. The first is 
lateral deviation of the spine, in which there 
is no rotation ; and the second is scoliosis, or 
lateral deviation with rotation. Pure lateral 
deviation is due to the insufficient support by 
the muscles of the segmented spine, which gives 
way, and insensibly a deviation to one side or 
the other occurs. It is often marked, too, in 
those people with one leg shorter than the 
other, but the following distinctions between 
lateral deviation and scoliosis should be re- 
membered. Dn flexing the spine in lateral 
deviation the deviatfon disappears, but in 
scoliosis the distortion becomes more apparent. 
When the patient assumes the horizontal 
position lateral deviation disappears, but in 
scoliosis ,the deformity partially remains. On 
voluntary mu!50ular effort the spine can be 
straightened temporarily in deviation, but not 
so in scoliosis ; and on suspension lateral 
deviation disappears, while in scoliosis the 
deformity is removed in initial cases only. 
Finally, in lateral deviation the raised shoulder 
and the depression just above the crest of the 
ilium are on the side opposite to that on which 
the spine deviates, but in scoliosis they are 
generally on the same side. Such, then, are 
the main points of distinction between the two 
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conditions, but it must be reiA ember ed that 
lateral deviation is generally, but by no means 
always, an antecedent condition to scoliosis — 
that is, the rotation of the bodies of the 
vertebrae is superadded to the lateral flexion of 
the spine. . 

With reference to the clinical aspects under 
which scoliosis is met with, a convenient 
classification is the following : — (1) Cases in 
which the curvature is mainly unilateral, or 
the C-shaped curve. The curve may be of 
small extent, or it may be so large as to involye 
the dorsal and lumbar regions of the spitie. A 
large C-shaped curve is always of serious import 



Fig. 1. — A case in which the vertebral coliimA was affected 
in two rtj^ions by Pott’s disease. 


because of the number of vertebra? implicated, 
the general muscular weakness associated Avith 
it, and the harmful influence of the weight of 
the head and upper extremities* tending to 
increase the curve. These cases run a more 
rapid and less favourable course than others to 
be described presently. (2) Cases in Avhich two 
nearly equal curves are present. As a rule the 
curvature is to the right 'In the dorsal region 
and to the left in the lumbar ref^ion. It is 
essential to determine which is primary before 
suitable treatment can be initiated, and it may 
be safely said that the less mobile is the prim- 
ary and more important curve, and therefore 
demands particular attention. In some cases 


of these S-shaped curves the dorsal convexity 
is to the left and the lumbar convexity to th^? 
right. But, as just stated, tlie reverse condi- 
tion is more common. That it is so is largely 
dependent upon the excessive use of the right 
arm, especially in certain employmefits and 
occupations, these being such as to elevate the 
right shoulder and depress the left ; and one 
great cause is undoubtedly faulty posture at 
school and improper school desks. (3) In some 
instances three or four distinct curves are seen, 
and are variously distributed in the spine. In 
that form of sco liosis in which there is one 
large curve pro'jent there are sometimes two 



Fig. 2. — Scoliosis of old standing, associated with adenoi'^s. 

(Olive B , aged 9 years, seen at the Evelina Hospital for 

Sick Children.) 

smaller compensatory curves, but this condition 
is distinct ft'om that now under consideration, 
in which the curves are often of equal length, 
and it is difficult to say which one is primary. 
In this form of scoliosi^s the accompanying 
distortion in the chest is less than in those 
cases where one large curve or Wo equal curves 
are present. (4) Scoliosis i-ssociated witli 
posterior projection of some of the spinous 
processes. This condition is seen when the 
back presents two curves nearly equal, and the 
projection is always found at the spot where 
the two curves intersect. The chief interest 
of this class of case lies in the fact that they 
may be mistaken for a curvature from Pott’s 
disease, but the mobility of the §pine in scoliosis 
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will at once distinguish them. (5) Scoliosis with 
obliteration or lessening of the natural antero- 
posterior curves of the spine. The clinical 
importance of recognising this group is con- 
siderable, because the most important factor in 
the deft)rmity is excevssive rotation in the 
vertebraj without much lateral deviation, and 
in these cases the external curvalKire of the 



spinous processes is 
no measure of the 
extent of the internal 
displacement of the 
bodies. 

The Appearance 
pi evented by a, Patient 
with Lateral Curva- 
ture. — Inasmuch as 


; f) the vertebral column, 

; u ' like the keel of a ship, 

^ foundation of 

§ the structure of the 
trunk (Fisher), the 
result on the trunk 

r’lG. 8. — Diagram to illiistriite the be "VCiy COll- 

position of the ribs when the sidorable. The mech- 

curvature is to the right in the . , i 

dorsal region. (After IKidartf.) an ISUI may bc grasped 

by attention to the 
following diagrams (Figs. 3 and 4), and for 
the purposes of description we will take the 
case ill wliich one curvature is to the right in 
the dorsal region, a^id «there is a second or 
smaller curve to the left in the lumbar region. 
The^symmetry of the body is lost, the right 
shoulder being elevated and the left depressed. 
The right arm is closely approximated 
to the side, and the left falls aw'ay at 


verse processes' in the dorsal region rotate back- 
w\ards the spinous processes sink, and theyjare 
twisted away to the left, that is, towards the 
concavity. But the deviation of these processes 
is no measure of the rotation of the bodies, 
which is often much greater than appears on 
the fsurtace owing to the vertical axis of rotation 
being situated considerably nearer the tips of 
the sjiinous processes than the fronts of the 
vertebral bodies. 

In a severe case of the kind we have alluded 
t(^ the pelvis is much deformed, the lumbo- 
sacral » angle points to the left, and en- 
croaches to a marked degree on the left half 
of the cavity. There is also inward displace- 
ment of the left acetabulum, and the wung of 
the sacrum and of the ilium on the left side 
are thickened. On examination of the softer 
structures it will bc found that the left mamma 
is very prominent and the umbilicus is dis- 
placed to the left. The effect of the distortion 
of the vertebral column on the shape of the 
thorax in severe cases is profound. On the 
convex side its convexity is markedly decreased, 
and both the antero-posterior a^d transverse 
diameters are diminished, but its depth is in- 
creased slightly. On the concave side the 
depth is lessened, but the diameters are in- 
creased. A horizontal section of the thorax 
(.w Fig. 4) shows it to be elliptical in shape, 
the longest axis being from the most prominent 
part of the ribs behind to the opposite nipple 
in front. That is to say, the ribs on the 
convex side are doubled up, and those on the 


a considerable angle. The ribs on the 
right side are bulged posteriorly and 
depressed anteriorly, wdiile on the left 
side the reverse is the case. On the 
right side there is considerable hollow- 
ing out of the flank, with prominence 
of the hip ; while on the left the flank 
is flattened kml the hip is less in evi- 
dence than usual. These changes are 
due to rotation of ^.he bodies of the verte- 
brae, the right transverse processes being 
rotated backwards in the dorsal region 
and the left transverse processes in^thc 
lumbar region. The obliqiiity of the 
right ribs is very marked, so that the 
scapula} may be found altered from the 
natural positions. Tims the right scap- 
ula — that of the. out-growing shoulder — is raised concave side are unfolded. After a time the 
and is less verti< 5 url, and in severe cases becomes viscera undergo changes in shape and position, 
almost horizontal, so as to give rise to the With a curvature to the right side in the dorsal 
impression that its inferior angle is dislocated. region the chest is less resonant and the vesi- 
It is also farther away from the mid-line than cular murmur is decreased, while on the con- 
normal. The left scapula appears to have cave side the reverse obtains. But the total 
sunk, and its position is just the reverse of the effect is a decrease in the respiratory capacity, 
right. The clavicle on the right side is much so that these patients suffer from frequent and 
curved, and in severe cases dislocation of its severe attacks of bronchitis. The trachea and 
sternal end has occurred. As the right trans- bronchi are deviated to the left, and the ooso- 
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phagus in a pronounced case no. longer follows 
its ^natural direction, but makes a right line for 
itself. In well-marked cases, and where the 
concavity is to the left in the dorsal region, the 
hearths apex is generally above its normal posi- 
tion and displaced outwards. The writer has 
seen the apex in an extreme case of scoliosis 
beating in the third intercostal space. » The 
liver, from its large size, is compressed and dis- 
placed downwards. The spleen, too, is pushed 
downwards, while the stomach and intestines 
are projected forwards to compensate for the 
lowered position of the diaphragm, guch* is 
the picture presented by cases in which the dis- 
tortion has developed rapidly and is becoming 
extreme. But it should not be inferred that 
all cases present so much functional and 
structural disturbance as has been described. 
Many of them are fairly robust and healthy, 
and suffer in only a slight degree from general 
ill-health. Others, however, have their lives 
rendered miserable by impaired circulation, 
feeble digestion, and limited powers of re- 
spiration. 

With regard to the muscles of the spine, in 
an early stage tliose on the convex side are 
somewhat prominent, mainly because of their 
position on the convexity of the curve and the 
tension of their fibres resulting from a persist- 
ent eff'ort to maintain the body equilibrium. 
After a time tlie muscles on the concavity be- 
come rigid and prominent on account of the 
shortening they undergo, but as a rule the 
muscles on the convex side are the weaker 
ones. 

Varieties^ <ind of Scollofiis . — The causes 

of scoliosis may be grouped ^s follows : — The 
predisposing and the approximating. 

The predisposing causes are those which are 
constitutional, such as debility, rickets, or a 
condition of lack of resistance in certain of the 
vertebne. 

The approximate causes, which are really 
local, are those which disturb the e(piilibrium. 
They are vicious positions in standing or sitting, 
faulty attitudes, empyema, inequality in the 
length of the limbs, uivsqual usS of one arm, 
torticollivS, and astigmatism. But this classifica- 
tion does not quite cover all the ground, and 
the one which is suggested is as follows ; — 

1. Jdrimary. — (a) Congenital scoliosis. (6) 
Scoliosis of adolescence, including occupation 
scolitjsis. (c) Rachitic scoliosis, (d) Scoliosis 
of nerve origin, e.y, scoliosis ischiatica, and that 
form of scoliosis which is met with in locomotor 
ataxia, Friedreich’s disease, and syringomyelia, 
and more often in infantile paralysis. In in- 
fantile paralysis the convexity of the curve is 
always towai^ the side of the paralysed muscles, 
and this form of nerve disorder is productive 
of a most intractable variety of scoliosis. 

2. Secondary, — (a) Static scoliosis, that is, 
distortion due to faulty positions in standing or 


sitting, and iiie<|uality in the length of the 
limbs, torticollis, and astigmatism, (b) Scoliosis 
due to cicatricial contraction of the chest, su#h 
as empyema, (c) Scoliosis in connection with 
nasal and post-nasal obstruction, and such as is 
seen in well-pronounced asthmatics. ^ 

To enlarge upon these headings : and com- 
mencing yith the scoliosis of adolescence, iii- 
• eluding occupation scoliosis. It is convenient 
to group under this heading that large numbr^r 
of cases which, coimiienciug in childhood and 
youth, and being associcbcd often with muscular 
debility, are induced or aggriivated by unsuit- 
able occupations, such as dressmaking, nursing, 
carrying weigiits on one arm, needlework, and 
book-folding. One of the most fruitful causes 
is long school hours, and faulty attitudes in 
sitting and writing, and there is no doubt that 
teaching children to write the Italian hand is 
responsible for many a curvature. Sometimes 
the right hand and forearm are on tl>e table 
guiding the pen, while the fingers of the left 
hand merely touch the table, and the shoulder 
is depressed, with the result that a rotatory 
curve to the right is produced. At other times 
it is the left hand and forearm which are placed 
on the table, and the right arm is unsupported 
and the right shoulder is dejiressed, and then 
there is rotation to the left. Very often the 
fault too is in the pattern of the desk, and to 
this point further allusion will be made. Of 
congenital scoliosis 1 /iav5 seen three examples. 
It is probably due either to intra-uterine rickets, 
or to malposition in ntero. Rickety s&liosis 
comes on very often between the first and second 
years. The dorsal curve is generally to the 
right, and the prognosis is not at all good. The 
lateral curvature which arises from sciatica is 
distinctly rare. Sometimes the convexity of the 
lumbar curve is directed to the affected side 
and sometimes away from it. Static scoliosis, 
or scoliosis arising from asymmetry of the two 
halves of the body, is undoubtedly the most 
frequent form of all, and no opiryon should be 
given upon a case of lateral curvature until 
careful measurements of both iipjDor and lower 
extremities have been takbn. The habitual 
position of the head should be observed, and 
it is often advisable to have the child’s eyes 
examined for a^stigmatism. Empyema is un- 
doubtedly a cause of very intractable lateral 
curvature, and the worst forms are seen after 
Estlander’s operation. • 

There can be no doubt that adenoids and 
nasal obstruction are factors iti the production 
of lateral curvature, and the sequence of events 
is as follows : — A contracted chest, and then 
antero-posterior /;urvature of the spine, with 
undue flexion. With this is associated feeble 
muscular development on account of the insuffi- 
cient aeration of the blood, and then the spine is 
just in that condition that a slight determining 
cause will make it sag to one side or the other. 
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Symptoms and Course , — The symptoms ana' 
course of the disease fall into periods : — 

(a) The incipient period or stage of onset, 
(h) The stage of development, (c) The stage of 
arrest, {d) The stage of improvement, or, as 
too often occurs, the stage of bony fixation of 
the deformity.' 

(a) The Incipient Period is bijt slightly 
marked, and little or no notice is taken of* 
symptoms at that time. Pain is as a rule 
absent, although a feeling of weariness in the 
back may be complained of. A careful examina- 
tion of the figure, which, however, is very seldom 
made, reveals slight elevation of one shoulder, 
some asymmetry of the flanks, projection of one 
hip, or a faulty habit of standing or sitting. 

{h) The Stage of Development. — In healthy 
children there is little or no pain, but in weakly 
gilds the amount of pain varies considerably, 
and it is interesting to observe that the most 
freipiciit site of pain is usually just below the 
scapula, on tlie convex side of th(‘ curve. There 
is also in nervous patients a good deal of diffused 
pain. When the deformity is considerable and 
of old standing, much pain is caused by the 
contact of the depressed ribs with the iliac crest 
and consequent irritation of the lateral branches 
of the last dorsal and upper three lumbar nerves. 
The other symptoms complained of during the 
stage of development are referable to alterations 
in the position of the viscera. It is interesting 
to note that tliere aidi certain ages at which 
increase in scoliosis often occurs. If untreated 
it will 'increase spontaneously up to the age of 
twenty-five, and again about forty and in old 
age. The majority of cases may be regarded as 
having attained the maximum of deformity at 
twenty -five. Put in a small proportion of cases, 
as the result of debility, especially that which 
occurs from frequent child-bearing, a recrudes- 
cence occurs between the ages of twenty-five 
and forty ; and in a smaller number of cases, 
owing to the failure of general health, a scoliosis 
which has b^^en quiescent for thirty or more 
years will commence to increase, and cases have 
been recorded in which such took place as late 
as the sixtieth yeaf. 

(c) The Stage of Arrest. — Tliis may be 
reached spontaneously, or as the result of treat- 
ment, and may occur either ii\ slight or well- 
marked cases. And the possibility of natural 
arrest should always be borne in mind, for it 
shows that scoliosis is tiot always so serious a 
matter as it is sometimes said to be. The other 
class of cases iit which natural arrest occurs 
is of q\iite a difitu’ent aspect. The scoliosis is 
extreme, and it has ceased to increase simply 
because bony ankylosis has taken place, with 
ossification of the ligaments. 

(d) The Stage of Improvement. — This never 
occurs spontaneously, but is only the result of 
properlj’^ directed treatment. It is recognised 
by observing the gradual diminution of all the 


sign's of the deformity, especially the projection 
of the ribs on the convex side, and the acquisi- 
tion of symmetry of the flanks. If, however, 
the patient has never been placed under treat- 
ment, and the deformity is progressive, then the 
final stage is reached of ankylosis of the spine, 
witl^ ossification of the ligaments. 

Morbid Anatomy and Pathogenesis . — Scoliosis 
is not a disease, but is an alteration in the 
position, shape, and texture of the spinal struc- 
tures, dependent on long-continued pressure and 
twisting in abnormal directions. In extreme 
cales tlje bodies of the vertebrae become wedge- 
shaped towards the side of the convexity, and 
in this change of shape the intervertebral discs 
partake. The bodies also become more dense on 
the coa^cave side, and osteophytes may bo seen 
on the edges of the articulating surfaces. As 
the result of torsion the fronts of the bodies 
show oblique and spiral striations or ridges. 
Tlie spinal canal is altered in shape, and is found 
to be irregularly oval. Con8iderai)le changes 
occur in the laminic and processes. Tlie spinous 
processes are deviated and directed to the side 
of the concavity ; while the lamiiue, pedicles, 
articular and transverse processes^^ all undergo 
some atrophy. The anterior spinal ligament 
becomes displaced, and appears to slip to the 
concave side of the curve. Ultimately it may 
undergo ossification. The spinal muscles under- 
go considei’ablc degeneration from disuse, and 
fatty and fibroid changes occur in old-standing 
cases with convex curves only. There lia,ve 
been many explanations advanced as to the 
actual causation of lateral curvature, and these 
are all set forth in the various text-books, and 
therefore need not be repeated. Jndson of 
New York, and Bradford and Lovett of Boston, 
have conducted several experiments on the 
cadaver, which throw a great light upon the 
origin of scoliosis ; and to quote the last-men- 
tioned authors, ‘‘tlie effects of the weight of 
the thorax, head, and shoulders would, if applied 
in a vertical direction, be to bend the spinal 
column forward and backward.” But in flexible 
spines the superincumbent weight rarely falls 
directly ; and their experiments show that 
when pressure falls obliquely,*' rotation of the 
vertebrm takes place, and is more marked than 
lateral flexion. But the greater the antero- 
posterior curv^ature of the spine the greater is the 
rotation, Und t^je greater is the lateral flexion. 
Hence in flexible spines scoliosis or rotatory 
curvature follows. This is at first a physio- 
logical process, but it subsequently becomes, by 
the alteration in the shape of the bones and 
altered pressure, a pathological change. The 
order of events is weakening of the spinal liga- 
ments and muscles occurring in a patient 
whose e(|uilibrium is not perfect, and this is 
followed by antero-posterior flexion, rotation 
of the spinal column, and lateral flexion. 

Prognosis , — A common idea prevails that the 
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patient, if left to herself, will ‘hgrow out” ’of it, 
but experience shows that such cases grow into 
it rather than out of it. Errors in prognosis 
are common. The first is, that the deformity 
is of the most serious nature ; and the second 
is, that it is a trivial affection and will be out- 
grown. It may be briefly said that rickety 
scoliosis, beginning early as it does, an(> per- 
sisting all through the years of growth, is apt 
to do badly, and so do cases in which there 
is an hereditary history, and those following 
empyema and pleurisy and infantile paralysis. 
The later the age at which the dgfornfity 
commences the better the prognosis, for the 
nearer is the age at which spontaneous arrest 
may occur. If the bodily health is well main- 
tained tlie prognosis is better. Patients with 
long, narrow, and yielding spines, who grow 
rapidly, are generally bad subjects, and curva- 
tures high up in the spine are troublesome to 
treat on account of the difficulty of giving 
efficient support- To persist in an unsuitable 
occupation naturally makes the prognosis un- 
favourable. 

Prevention and Treatment . — The essentials 
of treatment of scoliosis are — (a) To prevent 
tlie deformity if tlireatcned ; {h) To correct it 
when present ; (c) To maintain the correction. 

(a) Prevention . — Careful attention sliould be 
paid to incasures for improvement of the 
general health and nutrition. Weakly and 
town-bred children should be sent away into 
the country, and general loss of tone calls for 
massage, the use of the tepid bath in the 
morning, moderate exercise, and simple and 
sufficient diet. Children suffering from rickets 
or adenoids must be at once placed under 
treatment. All faulty positions sliould be 
corrected, and suitable chairs and seats ordered. 
The chief points in determining the suitability 
of chairs and desks may be thus enumerated : — 
The back of the chair should be at an angle of 
120“, and shaped so that it fits the lumbar and 
dorsal curves, and supports the whole spine. 
If the child be round-shouldered the back of 
the chair should be carried up sufficiently high 
to support the head and cervical curve. The 
seat should be of' the same depth as the child's 
thighs, or a little less, and about the length of 
his legs from the ground, and sloped backwards 
at an angle of 10“. The distance from the top 
of the seat to the top of tho^desk*or table 
should be one-eighth of the height of a girl 
and one-seventh that of a boy. To all school 
desks a comfortable foot-rest inclined at an 
angle of 20“ should be added. 

The various means of treatment for the 
correction of the deformity and the maintenance 
of that correction are as follows : — -a. Treatment 
of a general nature directed to the restoration 
of the general health. 2. Recumbency, to 
relieve the distorted spine of the superincum- 
bent weight. 3. Postural methods which 


teach the patient the assumption of correct 
attitudes. 4. Exercises so planned as to in- 
crease the strength of the weaker museWs, 
and at tlie same time to bring into action to a 
less degree the normal ones. With the exer- 
cises massage can be advantageously joined. 
5. Methodical correction of the tiurves by man- 
ipulation by the combined efforts of the patient 
‘ and surgeon. 6. Artificial aids to the mainten- 
ance of the erect position. But it should be 
noted at once that such aids should be avoided 
as much as possible, an 1 the more physiological 
methods tried. 

There is no doubt that those cases are in a 
minority where any one of the above means of 
treatment is alone applicable, and the keynote 
of successful treatment lies in a judicious com- 
bination of the measures enumerated, due care 
being taken to see that all predisposing causes 
are eliminated. We will speak of these various 
measures in order. • 

Recumbency can only be employed to a 
limited extent, and most cases will not require 
more than one to three hours daily. It may 
be carried out either in the supine or prone 
position, or in the lateu’al position with a firm 
})illow placed beneath the ribs on the convex 
side. A Wolff’s suspensory cradle is useful for 
carrying out lateral decubitus. In slighter cases 
partial recumbency for two to four hours daily 
is sufficient, and Ward’s rcclining-chair, adapt- 
able to any angle, is of Jrreat value. I’ostural 
methods: — All faulty sitting and standing 
should \h) corrected, and regular drilling for 
half an hour daily may be resorted to. Patients 
who habitually stand at case should have any 
shortening of one leg compensated by a cork 
sole. In cases of primary lumbar curvature 
Volkmann’s oblique seat is very useful. Exer- 
cises are of the greatest value, and of all forms 
the manipulations designated Swedhh are the 
best, and with the exercises massage of the 
weakly muscles is extremely valuable. In addi- 
tion it is also important to develop the chest as 
much as possible by singing exercises. Durnl)- 
bells and Indian clubs are spoken highly of 'by 
some writers, but they are often unnet^essarily 
heavy. Treatment by suspension from two 
parallel horizontal bars is also useful, except in 
cases wherh the. spinal muscles are weak. When 
these bars are used, the hand on the concave 
side of the spine should V)e placed on the higher 
bar. Or a single bar nmy be swung obliquely, 
and then the hand on the concave side is placed 
on the higher part of it. MetTiodical correction 
by manipulation is useful, anCl it is carried out 
as follows : — The patient lies prone on the couch 
with the arms fully extended, and the couch is 
tilted slightly at the head. The attendarit 
then presses on the convex ribs in a direction 
forwards anrl to the opposite side in such a way 
as to press all the prominent ribs in succession 
with the object of diminishing their projection. 
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and so lessening the rotation of the vertebrae. 
Of the various supports it is not necessary ^o 
speak fully. Suffice it to say that they find 
their ])lace in those cases in which the defor- 
nijity is so advanced that there is little hope of 
remedying it, , but of preventing it getting 
worse. Little children with rickety curvatures 
are best placed recumbent and carried about in 
the wicker tray designed l:)y William Adams. 

r. The daily routine for a scoliotic patient in 
whom the deformity is fairly well marked but 
is not fixed, and shows signs of lessening on sus- 
pension, should be as follows : — A tejud bath 
in the morning, with friction of the back. 
After breakfast manipulation and drill and 
manual correction for about twenty minutes to 
half an hour, followed by rest for half an hour ; 
then massage for about fifteen minutes, suc- 
ceeded by recumbency and outdoor exercise. 
In the afternoon recumbency for one or two 
hours, and if the patient is strong enoiigh to 
bear it exercises again for fifteen minvites. 
When the muscles remain persistently weak a 
light pair of spinal stays may be called for ; 
the patient feels fatigue in attempting to hold 
herself erect. These, however, should be dis- 
pensed with as soon as possible. Attempts 
have been made to reduce lateral curvature by 
the forcible method, but they have not been 
followed by such a portion of success as to 
commend themselves to general approbation. 
Finally, it will happen^ that, in spite of all the 
methods indicated, certain cases, especially those 
of paralytic curvature, will get steadily worse, 
and one is obliged then to employ such supports 
as poroplastic jackets. 
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Definition . — A morbid process occurring m 
the vertebrm, usually accompanied by absorption 
of bone, and resulting ki deformity. 

Hynonyms . — Angular curvature of the spine ; 
Pott's disease of Uic spine. 

Etiology and iXiusntion . — Spinal caries occurs 
generally during the years of active growth, and 
especially in early childhood.- It frequently 
follows exanthemata. From 40 to 60 per cent 
of cases are met with between the first and the 
fifth years, and then up to the age of twenty-five 
years its incidence rapidly diminishes, but it is 
occasionally seen in middle life and even in old 


age. " It is seen as frequently in girls as in 
boys. There is no doubt that the actual capse 
is deposit of tubercle in the vertebral column, 
either with or without a history of traumatism ; 
but the injury to the back is the determining 
cause of the deposit of tubercle in that region. 
The , writer is sceptical as to the existence of 
purely traumatic Pott’s disease in the light of 
present knowledge. 

Pathological Anatomy . — The region most fre- 
quently involved is the dorsal, particularly from 
the eighth to the twelfth dorsal vertebra), while 
thj cerj^ical and lumbar regions are less fre- 
quently affected. The part of the vertebrse 
first attacked is undoubtedly the bodies, owing 
to the influence of the superincumbent weight 
of the oody and their cancellous structure. In 
childhood each vertebra has an epiphysial plate 
on its upper and lower surface, and here the 
disease frequently commences as a tubercular 
juxta-epiphysitis. Thence it spreads to the 
intervertebral disc on one side, and to the body 
on the other. Occasionally the first sign of 
caries is seen at the anterior aspect between 
the anterior common ligament, or the disease 
may commence in the centre of the body or at 
its lateral or posterior aspect. Again it may 
originate by several foci iii different vertebra). 
Rarely it begins in the costo-vertebral articu- 
lations or ill the transverse processes. The 
disease is a carious process, and the lesion is 
always accoiiqianied by the formation of tuber- 
cular granulation tissue, and one of th'fe follow- 
ing events may happen : {a) The granulation 
tissue is absorbed as fast as it is formed, the 
bone disappearing gradually without the 
formation of pus (caries sicca), but resulting 
often ill considerable deformity. (6) The 
granulation tissue breaks down, and abscess 
forms, (c) In rapid cases portions of bone of 
considerable size iijay be isolated by rarefaction 
and form sequestra, always a serious event 
owing to the persistent suppuration which 
ensues, {d) If the area involved is a small 
one, calcareous degeneration of granulation 
tissue takes place, and an encysted nodule forms, 
which remains harmless for years, (e) In some 
cases ossification occurs in {he inflammatory 
material, and ankylosis of the affected vertebne 
follows. 

The ligaments, especially the anterior com- 
mon ligahient,, become softened and thickened, 
while the periosteum on the surfaces of the 
neighbouring vertebra) becomes inflamed, and 
occasionally spicula) of bone are thrown out 
wdiich may subsequently serve as supports to 
the new tissue formecL across the chasm at the 
site of disease. The immediate result of de- 
struction of one or more vertebral bodies is 
angular deformity, and it is the appearance of 
this which occasionally leads patients to seek 
advice. As a rule, the deformity is antero- 
posterior; but in rapid cases combined with 
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this there is lateral deviation of* the spine ; and 
thjs is doubtless due to destruction proceeding 
more rapidly on one side of the vertebral 
bodies than on the other. It is important to 
recognise lateral deviation, as it has been mis- 
taken for scoliosis, just in the, same way as 
scoliosis with projecting vertebra; has ^been 
taken for Pott’s disease. When considerable 
erosion of the bodies has ensued, the features of 
the lateral deviation are merged into and lost 
in those of the general deformity of the column. 

The extent of erosion and actual destruction 
of the bodies varies widely. It may be* so 
slight that little or no deformity is produced, 
or it may be so severe that the upper part of 
the spine will be found at a right angle to the 
lower. True dislocation rarely occurs, but 
merely a bending forwards of the spine at the 
site of disease, and with this the spinal canal 
is often widened, although the space for the 
spinal cord is limited by the presence of granu- 
lation tissue, so that compression-paraplegia 
results. 

Antero-posterior deformity of old standing 
may be recognised by the following character- 
istics : The projection is rounded, and has a 
bursa of considerable size and density over its 
most prominent points. In advanced cases — 
especially in the dorsal region — the shoulders 
arc elevated and droop forward, the sternum is 
prominent, the ribs are com[)ressed from side 
to side, the scapula raised, the neck shortened, 
and the* head is thrown forwards and the chin 
is unduly prominent. Alterations in the posi- 
tion of the viscera take place, and the writer 
has seen the apex beat of the heart in the third 
intercostal space in the nipple line. Hilton 
Fagge drew attention to the kinking of the* 
anterior wall of the thoracic aorta (see Fig. 1), 
and with it there was associated hypertrophy 
of the heart. The lungs become compressed, 
and the abdominal viscera are pushed down- 
wards. 

It is essential to keep a record of the de- 
formity from time to time, and this is best 
effected by taking an outline of the projection 
with a strip of^ sheet lead, and then marking 
the outline of the curve so obtained on card- 
board, and cutting it out to the pattern so 
drawn. An increase in the degree of curvature 
may occur under two conditions : Firstly, when 
the destructive process is going on quickly in 
the bodies ; and, secondly, when active disease 
has ceased and healing is taking place, the 
bodies settle down. And then a further de- 
velopment of the posterior projection may 
follow, unless the spine is properly supported. 

Symptoms . — The history is not as a rule very 
trustworthy^ but careful inquity should be 
made as to the presence of tuberculosis in the 
family. Pain is present in the majority of 
cases, and a characteristic of the pain of spinal 
caries is that it is felt not so much over the 


site of the disease itself as at a distance — that 
is to say, it is reflected pain. This is the reverse 
of what obtains in so-called hysierical sp^e 
and railway spine, and it is important to re- 
member this generalisation. Reflected pain 
assumes the form of headache or shooting pains 
in the arms in cervical disease ; ’of sternal pain 
or neuralgia in the side in dorsal disease ; of 
stomach-ache or girdle pain in dorso-lumbar, 
and of growing pains in the lumbai' form of the 
affection. It is liable to increase on sudden 
movements, and occasii'ually night-starts occur. 



1 . — Kinking of tlie aorta in spinal caries. *' Section of the 
spine showing extensive caries of the vytebraj with angular 
deformity. The last four dorsal vertebra; are greatly dis- 
eased, tlic two middle are nearly destroyed, an<l the portions 
of the upiier and lower have fallen together. 'I'he ptner 
dorsal vertebra; are also affected ^u their anterior surfaces. 
(Guy’s Hospital Museum, 1290.) 

Pain may be elicited sometimes by ])ressure 
over the ^spinous processes, and movements of 
flexion and extension and rotation will also be 
painful. The method of jarring the spine by 
sudden pressure on iAie vertex in the erect 
position is a cruel and unnecessary test. A 
sudden increase of pain is off^n symptomatic of 
onset of abscess, inr^rease of* the deformity, or 
the commencement of paralysis. But when 
treatment is effectual the first result is gradual 
decrease and finally loss of the pain. The 
general symptoms are those of loss of flesh 
and malaise, want of appetite, slightly raised 
temperature in the evening, and in addition 
cough. Dyspnoea and gastric disorders may be 
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met with at the onset of the disease. Dilatation 
or constriction of the pupil has been observed 
both by Charcot and Dowel’s in cervical caries. 

The Hig7is of i^pinal Caries . — The earliest and 
the most important of all is rigidity, in the 
first place^ of the muscles on either side of the 
affected area, and later of the vertebra? affected. 
Muscular rigidity can be determined, by palpa- 
tion, and rigidity of the affected vertebra? can 
be detected by directing the patient to flex and 
extend the spine. The affected vertebra? will 
then be felt to move en bloc, and not in succes- 



FIG. 2.— -Caries of the spine. Compression of the cord partly by 
displaced bone and partly by granulation tissue. (Guy’s 
Hospital JUuseuni.) 


sion. In more advanced cases ‘the frigidity is 
demonstrated by inviting the child to pick up 
a small article from the floor. 

In disease of the loWer cervical or upper 
dorsal region there is short, grunting, spasmodic 
respiration due tn the attempt to keep the 
chest and spine asf rigid as possible and so to 
avoid pain. In early cases, in suspected disease 
of the dorsal and lumbar region, the extensi- 
bility of the spine may be tested by laying the 
patient on his face, and then gently lifting the 
feet from the conch and noting the amount of 
extension in the lumbar part of the column. 
The attitude and walk of a child afflicted with 


caries — whether it be in the cervical, dorsal, 
or lumbar region — is perfectly characteristic. 
The attitude may be summed up as a military 
attitude, or, as Professor Sayre says, “the child 
places himself in a muscular splint. 

As the disease progresses there will be irregu- 
larity of the spinous processes or projection of 
one dr more of them, with alteration of the 
normal curvature. Thus the cervical curve 
will become flat or convex posteriorly, the 
dorsal region will very early show posterior pro- 
jection, and the lumbar region will first become 
fla^ and, then somewhat convex. Thickening 
will he felt around the affected vertebrae when 
the disease has been well established ; and in 
the gn ve stages of caries, if the palm of the 
surgeon s hand be gently and firmly pressed 
over the posterior projection, the bones will be 
felt to yield unduly. But as repair and healing 
takes place, yielding is replaced by a distinct 
resistance. To sum up the symptoms, rigidity 
must be regarded as the first and most im- 
portant symptom — the patrol of disease. Note 
the patient’s aspect and walk on entering the 
room, observe the attitude he assupies at rest, 
trace pains to their sources, search for any 
irregularity^ of the vertebne, place little reliance 
on the history, and be on tlie look-out for 
abscess and paralysis. 

Diagnosis . — There is probably no disease in 
which so many mistakes are made as in early 
spinal caries, and errors can only be avoided by 
very careful examination. Thus any child who 
complains of pain in the stomach slioiild have his 
back looked at, and the examination be repeated 
from time to time. In infancy and early child- 
hood rickety ky^^phosis is not uncommon, but 
<the presence of other signs of rickets, the 
general yielding of every^ part of the back, the 
distribution of the curve over the whole back, 
its disappearance on suspension or lying down, 
the extreme extensibility of the spine, and the 
aV)sence of localised pain are sufficient points of 
distinction. In young adult life, especially in 
girls and young women, in neurotic boys, and 
in men after ^ railway accidents we find the 
hysterical or neuromifuetic spine. In such 
cases the pain is patchy, it does not follow the 
course of nerves, but it is limited to certain 
local areas with more than one point of special 
intensity, and it may also frequently change 
its seat. Unsuspected watching of the case 
and carefully^ repeated examination of the back 
are necessary. Yet there is great danger that 
caries of the spine in a young woman may be 
put down as hysterical. Still more if the 
subjects of caries present distinct signs of 
hysteria there is a risk that unequivocal signs 
of caries may^ be overlooked. 

The diagnosis between angular deformity and 
lateral curvature is quite easy as a rule : the 
only confusion arising in those cases in wfflich 
caries is associated with lateral deviation of the 
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spine or scoliosis is associated with prominent 
vertebrae. But it should be observed that in 
caries with lateral deviation there is no pro- 
minence of the ribs, and the distortion is not 
a sinuous curvature, but it seems as if the 
upper part of the spine were slipping off the 
lower. In cervical caries confusion may arise 
between it and wry-neck. But in wry-necll the 
movements are free in every direction, save 
when the contracted muscle is pulled upon ; 
whereas in caries movement is limited in every 
direction. The writer has known dorsal disease 
to be mistaken for pleurisy and for perinephritis 
and perityphlitis, and lumbar disease? to be 
mistaken for hip disease or sacro-iliac disease. 

Prognods of Uncomplicated Caries . — In un- 
complicated caries it may be said that the 
prognosis depends upon the following factors : 
the stage at which the disease is diagnosed — of 
course the earlier the better ; the social sur- 
roundings of the patient ; and the surgical care 
and nursing which he can obtain. In these 
events the outlook is by no means very serious, 
and many patients recover entirely, and become 
vigorous men and women. But far different is 
it for the children of the poor, who are often 
unfortunately unable to command all these 
attentions. Too often the disease assumes a 
retrograde form, and abscess or general tubercle 
follows. The actual percentage of recoveries 
is difficult to estimate, since the cases must bo 
watched through so long a period. But Neidert 
investigajted 31 cases, and the average age 
at the time of death >vas forty-nine and a 
half years. 

Treatment . — In spite of the severe nature of 
the disease, cure may often be effected, especially 
if the case comes under skilled observation in 
its earlier stages, and deformity may and should 
be prevented. The method of cure is by 
ankylosis, and when the disease is treated early 
and thoro\ighly, and the number of vertebrse 
affected is small, the patient recovers with a 
very useful back. The treatment may extend 
over years, and the writer is disposed to think 
that its duration is often shorter than is re- 
quired, and for want of continued supervision 
many cases relapse. 

The general treatment is comprised in fresh 
air, sunshine, regular and plentiful food. 

Local Treatment . — The principles are three 
in number : {a) To keep the spine as still as 
possible, and to place it under th8 best circum- 
stances for healing ; (6) to remove the weight 
of the upper part of the body from the diseased 
vertebrse ) (c) to prevent the occurrence of 
deformity, and if deformity has occurred, to 
endeavour to decrease it.* To carry out these 
principles we |^ave two methods at : iir disposal : 
recumbency (and with this may be combined 
methods of gradually extending the spine, if 
there be deformity), and the use of retentive 
apparatus. 


The indications for recumbency are as follows : 
in all acute cases, when on employing the palm- 
pressure test to the back it is found to yield 
anteriorly, also when abscess and paralysis are 
threatened, and particularly in cases of severe 
cervical and lower lumbar caries. In children 
recumbency may be resorted* to with less 
danger to the general health than in adults. 

• The immediate effects are good, the pain dis- 
appears, the nervous irritability is lost, the faoe 
loses its anxious aspect, and the patit nt puts on 
flesh. The disadvantages of recumbency can 
be combated by keeping the patient in the 
fresh air. It is (htficult to speak of the duration 
of recumbency, and each case must be judged 
on its merits. But it may be said that when 
the patient becomes restless, moves his arms 
and legs freely, and attempts to turn over, and 
! can do so without pain, then the time has 
arrived for the child to sit up with proper 
supports. The objects of simple recuiii':>ency 
have been stated, but the removal of intra- 
vertebral pressure is desired also, and this can 
be accomplished by arching the back forwards 
at the site of disease. A very efficient apparatus 
is the gas-pipe frame, which was originally 
designed by Schapps ‘of New York, and has 
been improved by Bradford and Lovett.^ If 
the spine is j)laced in the extended position, 
there is no necessity to apply weight extension 
either to the head or to the feet. But in little 
children it is necessai*y '«fo prevent movement, 
and for this purpose a Fisher’s bed frame 
answers admirably. Phelps of New Yortc has 
designed a special box arrangement for cases 
of spinal caries in the poorer classes, but although 
useful for carrying them about, it is by no 
^ means sightly. 

When the surgeon is satisfied that the severer 
symptoms have subsided, the spine is firm, and 
the possibility of abscess or other complications 
is slight, it is well to adopt a combination of 
the methods of partial recumbency and fixation 
appliances. All complicated arr^jigements are 
to be avoided as much as possible ; in the 
plaster of Paris jacket properly applied, to some 
extent in the poroplastic jackc»t, and in a Taylor’s 
brace of the latest model, most of the needful 
requirements are fulfilled. Briefly, these are 
that every ^ipparatus must firmly fix the site of 
disease, that all weight must be taken off the 
the affected region by transference of pressure 
from diseased to healthy parts ; the apparatus 
must be comfortable, cleanly, and removable, 
and pressure on the skin and'*^hafing must be 
avoided. If the apparatus is* inexpensive and 
can bo readily applied by the surgeon, the 
greater is its me/it. Taking a case of dorsal 
caries, there are three fixation points : the pelvis, 
the site of disease behind, and the depression 
in front between the chest and the shoulder- 
joint. And from the latter points the forward 
^ Orthopcedic Surgery^ 2nd edition, p, 42. 
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push of the upper part of the l)ody cau be 
restrained. 

.An important question is, When may treatment 
be dispensed with in spinal caries 'I The absence 
of pain is no test, since pain naturally ceases if 
a supj)ort be worn. But if pain ensues on the 
removal 6f the^ support, the jacket must be put 
on again. Then if the deformity has remained 
stationary for a year or two, the support may. 
gradually be dispensed with under careful super- 
vision. But in all cases it should be remembered 
that if the curvature be at or immediately above 
the eighth dorsal vertebra, axillary crutches 
and shoulder-straps should be used, and if it be 
above the fifth dorsal vertebra, a head support 
must 1)6 added to the spinal one. 

The Complications of Spinal Caries . — The 
most important are abscess, compression-para- 
plegia, and deformity. 

Spinal Abscess . — The tendency to the formation 
of abscess is greater the lower in the spine the 
disease occurs. And, roughly, it may be said 
that in out-patient practice about one case in ten 
develops an abscess. Hut the earlier the treat- 
ment is begun, and the more efficiently it is 
carried out, the less liable are abscesses to form. 
Yet it must not be assuihed that the occurrence 
of abscess is evidence of incomplete treatment, 
for in many cases an abscess cannot be avoided. 
In the cervical region when an abscess forms, 
the direction the pus takes depends very largely 
upon the relation of cthe- suppurative focus to 
the deep cervical fascia. Thus pus may pass 
direcifiy forwards, and form a post-pharyngeal 
abscess with its dangerous train of symptoms, 
or it may pass laterally and appear at the 
anterior margin of the trapezius, or directly 
backwards and appear on either side of the 
verteVu’ie. Sometimes, however, it tracks down- 
wards, enters the posterior mediastinum, and 
opens through an intercostal space posteriorly. 
Bus formed in the dorsal region, if it comes 
from the upper or mid dorsal spine, appears as 
a doreal abscess following the course of the 
posterior branches of the intercostal arteries. 
If .pus arises in the lower dorsal vertebrtie, it 
passes beneath the ligarnentum arcuatum inter- 
num and forms a psoas abscess. If it arise in 
the dorso-lumbar and lumbar region, it may 
give rise to either a psoas, lumber, iliac, or 
pelvic abscess, and its course is dependent upon 
the relation of the suppurative focus to the 
attachments of the lumbar fascia. The contents 
of the abscess vary ; sometimes they are serous, 
or sero-purulent €.md with caseous masses. In 
old-standing case? the contents are cheesy, and in 
almost all cases fragments of carious and necrotic 
bone are found. The future course of an abscess 
is variable, but the great point is to prevent it 
bursting spontaneously and without antiseptic 
precautions, because the abscess track may 
become septic and persistent suppuration ensue. 
The question of spontaneous absorption arises, 


and • there is no doubt that some of these 
abscesses become smaller in size, but this is due 
to absorption of the more fluid contents of the 
abscess sac, leaving behind a residuum of cheesy 
or calcareous material, in which numerous 
tubercle bacilli can occasionally be detected. 

TreatmeJit.—The methods of treating spinal 
absci^ss are many, and they are the following : 
— The expectant, by aspiration, incision and 
drainage, incision and cleansing of the cavity 
and sewing up. The method which the writer 
has pursued for the last five years in the treat- 
ment of these cases is as follows : — All cases of 
spinal 'abscess should be placed at rest and 
carefully watched, and sometimes it happens 
that the abscess spontaneously diminishes in 
size, ai d it is better to let it alone. But if it 
steadily increases in size, it is well to wait until 
it comes to a point easily accessible to treat- 
ment. Take, for example, a psoas abscess which 
appears above and below Poupart s ligament. 
When the abscess is approaching the subcutan- 
eous tissues it should be opened in at least three 
or four places — one incision, if possible, being 
in the lumbar region, one in the iliac region, 
and one below Poupart’s ligament. The con- 
tents are then evacuated, and the abscess sac 
is thoroughly washed out with sterilised water, 
and cleansed and dried with sterilised sponges. 
Either iodoform emulsion, or better still, a solu- 
tion composed as follows : Menthol 3j. dissolved 
in 5 j. of alcohol, and then added to one pint of 
glycerine and well mixed, should be injected, and 
the sides of the abscess cavity well rubbed with 
it. The excess of the menthol solution is then 
removed, all the apertures immediately stitched 
up, pressure pads placed along the course of 
the abscess cavity, and firm bandages applied. 
Very often the abscess heals by primary union, 
but occasionally it happens that a little fluid 
collects beneath one of the incisions, and can be 
evacuated aseptically later. When the child 
is kept at rest no further trouble ensues from 
the abscess if the case be merely one of caries. 
But if necrosis is going on in the vertebra), a 
re-collection of pus must be looked for, which 
must be treated on the same lines. 

Compression-paraplegia . — Itroccurs sooner or 
later in about one in eight cases of spinal dis- 
ease, but fortunately is by no means a promi- 
nent complication in most instances. It is not 
due, except in rare instances, to direct pressure 
of bone on th§ spinal cord, but it arises from 
the presence of granulation tissue in the spinal 
canal, or is due to the formation of intraspinal 
abscess; or — as the writer believes — the most 
frequent cause is the thickening of the mem- 
branes, a tubercular" pachymeningitis. With 
reference to pressure on the cord by pus, it is a 
very true observation that abscess and compres- 
sion-paraplegia are very seldom associated, and 
I further, that if an abscess makes its appearance 
I the nerve symptoms subside. Unfortunately, 
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when paralysis has existed for some time ascend- 
ing and descending degenerations set in. The 
paralysis is usually bilateral. It affects the 
legs generally, although the arms may suffer 
later, or both may be paralysed. Its onset is, 
as a rule, gradual, occasionally sudden, and Sir 
William Gowers mentions the case ^ of a child 
aged three, a sufferer from disease of the (Cervi- 
cal vertebra), who lost the power of moving the 
legs in the course of twenty-four hours. During 
the second day the left arm became paralysed, 
and at the end of a week the right arm. 

The effect of the peripachymeningitis on ^he 
spinal cord itself is as follows : — It sufFers slow 
compression and becomes much narrowed, even 
to the size of a goose quill or less, and then it 
undergoes myelitic softening, which is followed 
by increase of the neuroglia, sclerosis, and as- 
cending and descending degeneration. At the 
same time the nerve roots suffer from pressure 
and exudation of new material round them. 

Symptoim of Compy'ession-paraplegia. — These 
necessarily vary with the site of disease. The 
onset is in some cases very sudden, and is due 
then either to displaced bone, rupture of a 
blood-vessel, r.acute myelitis, or tubercular men- 
ingitis. As an instance of acute onset another 
case of Sir William Gowers may be quoted : “ A 
woman, aged forty -fiv^e, who had suffered from 
pain in the spine, one day sneezed violently 
three times, and immediately felt ‘pins and 
needles ’ in the right knee and foot. The right 
leg became powerless during the next three 
days, the left leg followed suit, and at the end 
of six weeks both legs were motionless. She 
died six months later.” The symptoms may be 
best arranged, not in the order of their onset, 
but from a functional point of view. 

(a) Motor. — The patient complains of being 
tired easily, and the legs begin to drag and the 
toes to catch in walking. Then follow loss of 
equilibrium and inability to move the lower ex- 
tremities. If the disease is in the cervical 
region, the arms suffer before the legs. 

(Jj) Sensory. — The most usual sign of onset 
is a girdle pain due to irritation of the nerve 
roots. Oftentimes there is no anesthesia, for 
sensation is at times pi‘esent when motion is 
lost. Anaesthesia dolorosa in patches is not 
uncommon. 

(c) Reflexes. — The superficial ones are exag- 
gerated, and so too are the deep, esp*?cially of 
the knee and ankle, but when degeneration has 
set in they are lost. 

{d) The Sphincters. — Incontinence of urine 
and fjBces occur in severe cases. 

(e) Trophic. — The affected muscles waste, and 
reaction of degeneration is more or less marked. 
Before wasting occurs, distinct spasm of muscle 
is found, notably if the disease is in the dorsal 
region. Acute bed-sores are not uncommon. 

^ Diseases of Nervous System^ 2nd edition, vol. i. 
p. 347. 


(/) Vaso-inotor. The limbs are often cold, 
and sometimes perspire persistently. 

{g) Special to Various Regions. — In the cervi- 
cal region the pupil may be dilated or contracted, 
and sweating of one-half of the forehead may be 
marked. In the dorsal region the intercostal 
muscles are affected ; and in theMuinbtir region 
the knee and ankle reflexes arc lost. 

, Prognosis. -K very large proportion of these 
cases recover under treatment by recumbency 
and wuthout operation. The mimbei' is said to 
vary between 55 and per cent, and some 
cases have had four attacks and many three 
attocks with a gc;>d recovery. 

Treatnient. The treatment is of twm kinds, 
conservative and operative. The expectant or 
conservative plan of treatment is und(Mibtedly 
the best, and its prognosis is exceeding!}^ good. 
It necessitates complete rest in bed, with exten- 
sion of the spine, by weights applied to the legs 
and counter-extension of the shoulders a,nd the 
neck, or by the use of tlie convex couch of 
Bradford and Lovett, or by means of a suspen- 
sion couch ; and the time needed for recovery 
varies from a few weeks to fifteen to eighteen 
months. Bed-sores should be carefully guarded 
agaiiist. 

Treatment by operation is either by forcible 
extension of the spine or by laminectomy. Of 
31 cases in which paralysis was present, 17 Avere 
relieved by forcible extension, 4 were partially 
relieved, 2 were unrcUevgod, and no stkteriient 
was macle as to the paralysis in 8 cases. But, 
unfortunately, there is no information to 
whether any attempts to relieve paralysis by 
this method\vcre fatal. If prolonged treatment 
by recumbency and by forcible extension fail, 
then it is necessary to consider the propriety 
of laminectomy. The statistics of tliis opera- 
tion are not very reliable, because it is not dis- 
tinctly stated in" how many cases the treatment 
by recumbency had been tried. And knowing 
the great probability of cases recovering spon- 
taneously in that way, it is justifiable to sur- 
mise that some of the laminectomy cases would 
have recovered without the operation. Tliis 
remark, however, can only be applicable to the 
minority of recorded cases. Laminectomy, how- 
ever, can only be considered as a remote hope. 
The risks qf the operation are very considerable. 
Of 75 cases collected by Lloyd 29 died, and in 
58 surviving cases there were 20 recoveries, 7 
were improved, and in 8, no good result followed. 
So that the prognosis of the operation, both as 
to the possible cure of the disoase and as to life, 
is by no means good, and it isjiot applicable to 
those cases where symptoms of extensive de- 
generation of the cord are found. 

Deforruity. — l)eformity may be called a 
complication of spinal caries, and is by no means 
a necessary result of the disease. If cases are 
recognised and treated from the first, it is not 
too "much to say that little or no deformity 
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should appear. But, unfortunately, such aii 
ideal result is not always possible. The amount 
of^deforniity varit;s from a slight proje6tion of 
a spinous process to a prominence implicating 
the greater part of the dorsal and lumbar 
region. The amount of deformity depends 
upon theMegrde of destruction in the vertebral 
bodies. It also lias a direct relation to the 
thoroughness of the treatment. By insisting 
Utpon early and suthcient recumbency with the 
spine in a fully extended position healing will 
often take place in a most satisfactory manner. 
The only difficulty is to maintain this corrected 
position by suitable supports, the usual errors 
being that the supports are neither firm enough 
nor carried sufficiently high. 

Rectification of the deformity, or forcible 
correction of the spine, has been revived by 
Chipault of Baris, and largely practised by 
Calot of Berck-sur-Mer. Chipault wired the 
spinoufci processes together, a method which was 
first described >)y Hadra. Contrary to antici- 
pation, forcible correction of the spine is not 
attended with so much risk as is supposed, and 
rectification has been successful in relieving 
patients of paraplegia. Accidents have been 
recorded, such as rupturt* of abscesses, rupture 
of the pleura, and the onset of acute tuber- 
culosis. In a paper which Messrs. Jones and 
Tubby read at the Clinical Society in 1901,^ of 
99 cases which had been watched for over three 
years, the number of'* deaths was not greater 
than that ordinarily occurring in Pott’s disease ; 
while the number of cases of paraplegia cured 
contrasted very favourably with the residts 
obtained by laminectomy. Bradford and Lovett 
have collected together 610 cases recorded by 
twenty-nine operators. Twenty -one deaths 
were reported, but no case showed effectual 
effort at repair in the sense of bridging over 
the gap, one lieing examined two and a half 
years subse(piently to correction Thirty-one 
cases had paralysis previously, and 17 were 
relieved. Tlu^ effect on the deformity was as 
follows : — Of 229 cases where this point is 
stated, complete correction was obtained in 
119, incomplete in 94, and no gain occurred in 

16. The result three months later was as 
follows : — In 66 cases there was no relapse in 

17, some relapse in 44, and total relapse in 5. 

While the operation is an easy one, and often 

requiring' very little force, and while the 
immediate results are so satisfactory, the 
greatest difficulty is experienced in maintaining 
the correction, and no one should undertake a 
case who is not prepared to see it at least once 
a month and watch it keenly for several years. 
In many cases no amesthetic is required, and it 
is astonishing with what ease an apparently 
firm projection yields to manual pressure when 
the patient is fully extended. Goldthw’ait of 
Boston emploj^s a special frame with a 
^ See Clin. Soc. Tram, 1900. 


mechanical contrivance for gradually exerting 
pressure, and so reducing the deformity. An 
important point is that not too much should 'be 
attempted at one sitting, and it is better to do 
a little at a time, leaving intervals of at least a 
month between. A judicious selection of cases 
is a matter of the greatest importance, and the 
following should be excluded : — Those present- 
ing a very large degree of old-standing deformity 
where it is evident that ankylosis has taken 
place. Adults are not favourable subjects for 
the treatment, nor should it be attempted if 
abscess be present, on account of the danger of 
ruptiirihg the abscess wall. If active tubercle 
exist elsewhere, operative treatment of this 
kind is precluded. Cervical and high dorsal 
cases not give satisfactory results. On the 
other hand, favourable cases are those occurring 
in children and adolescents where the curvature 
is not of very great size and is recent ; where 
no signs of tubercle are present elsewhere, the 
general health is fair, and the child can be 
adequately supervised for a long period after- 
wards. Other things being equal, compression- 
paraplegia not yielding to recumbency is a 
distinct indication. 

Other Affections of the Spine. 
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Lordosis is an exaggeration of the normal 
lumbar curve. It is found normally in women 
of some races — and in almost all cases where 
the abdomen is distended by fat, ascitic fluid, 
tumours, or pregnancy. Lordosis of paralytic 
origin is associated with pseudo-hypertrophic 
paralysis, progressive muscuhir atrophy, and 
occasionally acute anterior poliomyelitis. A 
compensation lordosis is met with in congenital 
hip displacement, in acquired hip disease, and 
in coxa vDra. It is also found in children the 
subjects of rickets, because the heavy, pendulous 
abdomen requires a certain counteracting force 
in the spine to maintain the upright position. 
Spondylolisthesis also produces a condition of 
lordosis. And there is a class of cases occurring 
in infants in which the head is retracted and 
the posterior cervical muscles are rigid. Such 
cases are often mistaken for meningitis, but 
they are reflex and due to injudicious feeding. 
The treatment of lordosis depends upon the 
cause. 
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Kyphosis, not due to caries, may be classified 
as follows: — (1) Kyphosis of mfancy, due to 
feeble muscular development and rickets ; (2) 
Kyphosis of childhood, due to rickets, acute 
anterior poliomyelitis, pseudo-hypertrophic mus- 
cular paralysis, hereditary hump-back ; and it 
is also met in association with ch5st deformities 
arising from adenoids and nasal obstrucftion ; 

(3) Kyphosis of adolescence, or round shoulders ; 

(4) Kyphosis of adult life, due to (a) occupation, 
€.(/. in cobblers, tailors, and porters, (b) muscular 
and gonorrhoeal rheumatism, (c) arthritis de- 
formans, (d) osteitis deformans, (e) osteomalacia, 
(/) progressive muscular atrophy, and (g) 
bronchitis and emphysema. It will therefore 
be seen that the causes are very diverse. In 
infants and very young children rickets causes 
so much weakness that they are unable to sit 
upright. When the case is very severe, and 
the back almost powerless, the child should be 
nursed as much as possible in a reclining posi- 
tion, or carried about in a padded wicker tray. 
For older children who sit up, but with a bent 
back, a backboard of leather with axillary and 
perineal straps attached is very useful. Of 
course the diagnosis from spinal caries should 
be carefully made. In childhood, if the pos- 
terior curvature persist, the best treatment is a 
combination of recumbency, douching and sham- 
pooing, active and passive exercises of the 
muscles, and a support. It should be remem- 
bered that persistent antero-posterior bowing of 
the spine in children is often a prelude to scoliosis 
later. Therefore it is essential to remove all 
possible causes, especially adenoids and nasal ob- 
structions. Round shoulders are frequently the 
result of a so-called weak spine due to too rapid 
growth, chronic illness, or general debility, and 
the groups of muscles which are particularly 
affected are the trapezii and the serrati magni. 
Flat foot often coexists with this condition. 
The treatment consists in removing the causes, 
improving the general health, strengthening the 
enfeebled muscles, and in correcting the existing 
deformity. One of the most potent causes is 
faulty positions at school and in piano practice, 
and, no doubt, the length of lessens is much to 
be deprecated, ^^o correct any deformity the 
chief reliance must be placed on gymnastic 
exercises. Artificial supports in the majority of 
cases are faulty in theory and pernicious in 
practice. The object of the exercises ^hould be 
expansion of the chest, straightening of the 
back, and an erect carriage of the head. 

In old age kyphosis is due to general wasting 
of the tissues, and absorption of the inter- 
vertebral discs, particularly in the dorsal region. 

Osteomalacia. — The forward bending of the 
spine, which ,may be very extensi'^e, is due to 
softening of the bones and ligaments. Unfor- 
tunately little or nothing can be done for it. 

Osteitis Deformans (Paget’s Disease). — 
Kyphosis is one of the characteristic symptoms 

VOL. IX 


of this disease, and the spine becomes prominent, 
particularly in the cervical and upper dorsal 
regions, and the head falls forward on to the 
chest. The spine is rigid and painful. Osteitis 
deformans has been shown to be a chronic in- 
flammatory disease affecting the bones of the 
cranium, of the spine and pelvis, and the long 
bones, and it is eventually fatal. 

SpoNDYtiiTis ] Deformans is also called rheu- 
matism of the spine, or rheumatoid arthritis pf 
the spine. Some cases present a similar condi- 
tion to that in arthrids deformans. But it 
seems that in cases of spondylitis deformans the 
spine is first afideted, while in arthritis defor- 
mans the joiiii^ of the extremities first suffer. 
Spondylitis deformans occurs in children occa- 
sionally, but most frequently in young male 
adults, and is often preceded by a history of 
gonorrhoea. The pathological changes are very 
similar to those produced by arthritis deformans, 
with the addition of ossification of thg spinal 
ligaments, and intervertebral substances and 
fusion of the vertebne. A certain group of 
these cases, one of which was described by 
Pasteur in 1889, shows implication of the 
muscles and soft parts, and scleroderma is 
associated with the cohdition. The symj^toms 
are as follows : constant pain, occasionally 
becoming acute, gradual loss of movement in 
tlie back, exaggeration of the dorsal curve, and 
flattening of the lumbar curve. The disease 
appears first of all mi uthe lower dotsal and 
lumbar region, and gradually spreads to the 
cervical area until the whole spine is riged. It 
then affects the costo-vertebral articulations, so 
that the movement of the ribs is lost in respira- 
tion. After a time stiffening of the shoulders 
occurs. The disease is of an extremely chronic 
nature, and treatment seems to have little or no 
effect. Pain may be mitigated by hot fomenta- 
tions or by electricity and massage, but active 
and passive movements are to be avoided, and 
they are often harmful. 

Spondylolisthesis. — The definition of this 
term is a slipping forward of the body of one of 
the lumbar vertebrie from the bone immediately 
below it. We say the bod?/^ advisedly, because 
the laminee and spinous processes remain prac- 
tically in place. The usual vertebra affected 
is the fifth lumbar, sometimes the fourth, and 
slipping of the first sacral vertebra has occurred 
in one recorded case. The displacement varies 
in degree, and the intervertebral discs may be 
obliterated or replaced by an arthrodial joint. 
The pedicles of the affectfd vertebra may 
elongate, or the arch is completely separated 
from the body. Neugebauer gives the following 
causes : separation of the vertebral arch due to 
congenital defect or to fracture, disease of the 
sacro-vertebral articulation, and bony changes 
the result of pressure. It occurs most fre- 
quently in women, and at puberty or shortly 
afterwards, and many of them say that they 

. . 20 
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have had a severe accident. Some* cases seem 
to be associated with pregnancy. The symp- 
tojns are lessening of the obliquity of the* pelvis, 
combined with lordosis, and Neugcbauer states 
that these are characteristic signs. A vaginal 
examination reveals a bony prominence and the 
lessening* of tfee conjugate diameter. As the 
neural arch is not displaced there is no irregu- 
larity in the outline of the spinous '^processes. ^ 
(Occasionally symptoms arising 'from bony pres- 
sure on the viscera occur. The treatment con- 
sists ill supporting the lumbar spine until reunion 
of the affected vertebrae has taken place. 

Acute Osteomyelitis of the Spine. — This is 
a similar condition to that which affects the 
long bones, and it is directly due to the 
streptococcus and staphylococcus pyogenes 
aureus following an injury or secondary to sup- 
puration elsewhere. It is particularly prone to 
affect adolescents at the time of most rapid 
growtlv 

The symptoms are those generally due to 
osteomyelitis and the local signs of acute in- 
flammation of the vertebne. Subsequently pus 
forms, and paralysis is said to have been present 
in one-third of the recorded cases. The mor- 
tality is very high, and‘ the only treatment is 
evacuation of the pus when possible and sup- 
porting the spine. 

Typhoid Spine. — Gibney of New York has 
described an inflammation of the perivertebral 
structules, accompanied by excessive pain and 
stiffness coming on after typhoid fever, and the 
writer* has himself seen two interesting cases — 
one in a child of six, and one in a young woman 
of seventeen. The symptoms are excessive pain 
and stiffness of the back, but the prognosis is 
good. 

Syphilitic Disease in the Spinal Column. — 
The balance of clinical evidence seems to show 
that syphilis affects the spinal column in the 
form either of caries or gummatous deposits. 
And in the cervical region, which is most fre- 
quently affected, the disease appears to originate 
in a specific ulceration of the pharynx. Such a 
case is recorded, and a specimen is figured by 
Hilton.^ Other instances are quoted by Howard 
Mamh, and Reeves mentions a case of syphilitic 
caries in a boy who coughed up portions of his 
vertebne which had penetrated ,,the lung. 
Fouriiier^s classical case of syphilitic disease of 
the lumbar spine is quoted by Barker. ^ The 
diagnosis is difficult, aqd rests largely upon the 
history of infection, the presence of specific 
deposits elsewhere, and the results of anti- 
syphilitic treatment. But in spite of these tests 
it is difficult to exclude tubercle as a contribu- 
tory or exciting cause of the disease in the 
vertebne, and records of post-mortem examina- 
tions are peculiarly wanting. 

^ Mest arid Pain, p. 111. 

® Holmes, System of Stirgenjy 2nd edition, vol. ii. 
p. 421. 


Malignant Disease of the Spine. — The 
forms of malignant new growth are sarcoma 
and carcinoma. These are rarely primary, but 
are commonly secondary to neoplasms else- 
where. The disease begins by a deposit of 
malignant cells in the vertebral bodies, and the 
bone is gradually replaced by the diseased soft 
tissufe, so that deformity results. Occurring as 
it does most usually in the lumbar vertebra?, 
the deformity is less than it w^ould be in the 
dorsal vertebra?, and if pain is absent — as 
occasionally happens — the disease is not recog- 
nij^d during life. But in by far the majority 
of cases* the pain is so extreme and agonising, 
and is referred so constantly to the back, that 
this in itself is diagnostic. Paralysis due to 
pressu^’C on the spinal nerves often complicates 
the case. 

Hysterical Spine. — The diagnosis of this con- 
dition is very difficult, and we must remember 
that many cases are thought to be hysterical 
which by subsequent history are proved to be 
due to distinct disease. Before a patient is said 
to have hysterical spine a careful examination 
should be made. It frequently follows a minor 
injury, such as occurs in slight railway accidents. 
The pain is most acute over certain vertebra?, 
unlike the pain in Pott's disease, which is rarely 
severe over the diseased vertebra?, but is mainly 
felt at the periphery. The pain is subacute, 
increased by fatigue, and there are local areas 
of hypera?sthesia. The more attention is given 
to the back the greater the pain, and some 
patients hold their backs very stiffly while being 
observed, but when off their guard they will 
move their backs with freedom. But it should 
be noted that there is no deformity, and even 
if hysterical paraplegia supervenes the absence 
of a localised posterior projection will be a point 
in favour of hysteria, since it is rare for para- 
plegia to occur without some deformity in Pott's 
disease, although it is not quite unknown. The 
treatment consists in improving the general 
health, careful feeding, massage, and exercises 
to strengthen the spinal muscles. 

^Lumbar Puncture 

Lumbar puncture, dr punctnre of the spinal 
canal, was introduced by Quincke in 1891 for 
the relief of excessive intracranial pressure in 
hydrocephalus, and has since been extensively 
used both for purposes of diagnosis and treat- 
ment. The ‘method of performing it is as 
follows : the skin of the patient over the lumbar 
spine and its neighbourhood is thoroughly 
sterilised, vand a' sterilised trocar is introduced 
5 to 10 millimetres on one side of the middle 
line between the third and fourth lumbar verte- 
bra?, and passed for 2 centimetres in children, 
and from 4 to 6 centimetres in adults, slightly 
inwards. In elderly subjects the point is directed 
upwards as well as inwards, until the point of 
the trocar is felt to be in the subarachnoid 
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space. An excellent summary of the procsdure 
is given by Hand.^ The physical and chemical 
examination of the cerebro-spinal fluid and patho- 
logical examination of the same have yielded 
fair results, but it may be stated at once, 
while positive evidence is of value, negative 
results are far from conclusive. ^ It has been 
shown that fibrin always forms in meniilgitis 
when the fluid is allowed to stand, but it is 
absent in cerebral abscess. Blood is due to the 
puncture of a vessel, but it also has its origin 
in injuries to the head or spine, sub- dural 
haemorrhages, or h^^emorrhage into the ventricles. 
If the fluid be turbid, it is said to* be an 
indication of infective meningitis. In tuber- 
cular meningitis the fluid may be almost clear. 
The normal amount of glucose is 4-5 centi- 
grammes per 100, and this is increased in 
pneumonia, but is absent in the later stages of 
tubercular meningitis, and that variety caused 
by Weichselbaum’s meningococcus or Fraenkers 
diplococcus. In tubercular meningitis and some 
cases of cerebral tumour and hiemorrhage the 
normal amount of albumin is increased. In 
1898 Stadelmanii stated that in tubercular 
meningitis tul^ercle bacilli were only found in 
22 per cent of the cases. In suppurative men- 
ingitis the fluid is turbid or purulent, and 
contains meningococci, pneumococci, staphylo- 
cocci, and streptococci. But occasionally in 
undoubted cases of meningitis complicating 
middle ear disease a clear fluid with no bacteria 
is found., Typhoid bacilli have been found in 
two cases, and the bacillus coli communis has 
also been demonstrated. 

From a therapeutic point of view lumbar 
puncture has been disappointing. It does not 
relieve the s3unptoms of hydrocephalus nor of 
tubercular meningitis. Some temporary im- 
provement may follow the withdrawal of a 
small quantity of fluid in suppurative menin- 
gitis, but in cerebral tumour there is no doubt 
the procedure acts unfavourably. Some punc- 
tures have been followed by sudden death. 
In apoplexy, haemorrhage, pachymeningitis, 
cerebral haemorrhage, and embolism puncture 
is dangerous. Some transient -.success has 
followed its use iA uraemia, lead poisoning, and 
in paraplegia. 

Spinal Cocainisation to produce Surgical 
Analgesia ^ 

It seems that Dr. Korning of New York first 
employed this method, although the credit has 
been given to Bier of Kiel, and it has been 
largely advocated by Tuffier of Paris. 

The method of injection is as follows : the 
skin, the Pravaz syringe, abd the needle having 
been very carefully sterilised, the operation 
may be painlessly performed by injecting some 
Schleich’s analgesic fluid beneath the skin. The 
needle is then introduced at the following point, 

^ American Journal of Medical Sciences, October 1900. 


the patient* being seated. A transverse line 
is drawn between the posterior superior iliac 
spines, a point taken slightly to one side of tjie 
midpoint of this line, and the spinal canal is 
entered. After making sure that the needle is 
in the subarachnoid space, by observing that a 
few drops of cerebro-spinal flui3 can* be with- 
drawn, the injection is made. 

> A 2 pdr cent solution of cocaine is used, 
and 15 to 25 minims injected. If, howevey, 
5 minims of a *J per cent solution o^’ cocaine be 
mixed with 25 minims of a 4 ])cr cent solution 
of antipyrin, it is found to be (juite sufficient 
for an extensivt Urcmorriioid operation by the 
cautery on a v'lgorous niJin, according to G. li, 
Fowler. Tuffier is the great advocate for the 
production of analgesia b}^ this metliod, and 
has performed 252 major operations with it, 
many of which were severe abdominal ones. 
But he notes very unpleasant s^^mptoms in 
some cases afterwards, and deaths have been 
reported, though not in his practice. Gener- 
ally, its disadvantages may be said to be as 
follows : — 

The injection of cocaine into the lumbar 
region does not produce analgesia above the 
diaphragm. The ^possibility of septic com- 
plications following the puncture and injection 
must be considered. It is much more toxic in 
its eflects than chloroform or ether, and is 
probably more fatal than ether. It often fails 
to produce the required ••degree of antiSsthesia, 
and causes much delay. And the patient, 
being conscious, realises what is being done to 
him. Finally, the procedure does not appear 
to have any advantages over the methods of 
general aiuesthesia, and there is not sufficient 
evidence that its employment is justifiable. 

Caisson Disease 

Syn. — Compressed A Ir Disease ; Dlver'^s 
Paralysis 

A disease produced by immersion in an 
atmosphere of compressed air. The clinical 
features involve mainly the nervous s^^steui, 
and comprise pain in the limbs, and paraplegia, 
with or without loss of control over the sphincters. 
The symptoms may develop immediately on 
leaving the, caisson, or may be postponed for 
some hours after coming out. The pain 
develops suddenly and may be paroxysmal in 
character, and may be , accompanied by some 
abdominal pain and vomiting. There are usually 
no local phj^sical signs, but some cases the 
legs«are tender to the touch. Auditory vertigo 
with slight deafness and tinnitus is present in a 
few cases, and sometimes these symptoms are 
present alone. Epistaxis is occasionally met 
with, and in some cases the patient may lose 
consciousness, and the case simulates apoplexy. 

The etiology of this disease is not fully 
determined. Numerous theories have been 
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advanced from time to time : that most worthy | 
of attention was formulated by Paul Bert, who 
sv^^gested that the symptoms depended' on the ' 
increased solution of gases by the blood during 
the sojourn in compressed air, and on their 
escape during “decompression^’ (Snell). 

Post-mbrten> examination of a few cases has 
revealed foci of haemorrhages, softening and 
laceration of the cord. * « 

« The. Treatment , — Mainly preventive. Careful 
regulation of the degrees of the pressure, and 
attention to the purity of the compressed air 
in the caisson, are essential. Care should be 
taken to ensure that the passage through the 
lock from the high to the ordinary pressure 
should not be accomplished too rapidly. Pleth- 
oric subjects are naturally more subject to this 
disease, and special care should be taken with 
regard to them. 

Most cases make a good recovery. Para- 
plegia and other severe manifestations must be 
treated on general medical principles. Morphia 
may be indicated if the pains are severe. If 
the patient is seen soon after the commence- 
ment of the illness, Snell says that “recom- 
pression ” generally allays the symptoms in a 
marvellous way, and this improvement may be 
maintained if the rcconiprcssion be followed by 
a very slow exit of, say, half or three-quarters 
of an hour. Auditory complications are not, 
as a rule, amenable to treatment. 

* I. < 

SpinthSiriSCOpC. — An instrument for 
showing the pccidiar physical properties of 
radium (Ch*. cnrLvdrjp, a spark, (rAcoTretv, to see) ; 
it was devised by Sir William Crookes, and it 
consists of a small brass tube fitted with magni- 
fying lenses at one end and closed at the other, 
having a piece of paper coated with crystals of 
zinc sulphide at the blind end, and having a 
metal pointer which has been dipped in a 
solution of a salt of radium placed in front of 
the zinc sulphide paper ; when one looks into 
the spinthariscope in a dark room a continuous 
shower of sparks is seen to be passing from the 
pointer. See Kadiitm. 

Spirit herisin. — The sensation of sparks 
dancing before the eyes ; synchisis scintillans 
(Gr. cnrivOi^py a spark). ^ 

SpirCtl. — Winding or curved like a screw ; 
e,<j. a spiral bandage, a spiral duct, spiral fibres, 
a spiral groove, the Spiral lamina (in the in- 
ternal ear), or a spiral line. 

Spirals, Oiirschmann’s. See Cur- 

schmann’s Spirals. 

Spirem. — The “mother skein’’ of chro- 
matin fibrils in a cell undergoing karyokinesis 
or mitotic division (Gr. o-Tretpa, a twist). 
See Physiology, Cell (Reproduction of Cells, 
Mitosis), 


Spirillum. — A micro-organism or bac- 
terium having a spiral form, e.g, the spirillum 
Obermeieri (the organism of relapsing fevfer) 
and the spirochiete pallida (of syphilis). Spirit- 
losis is the name given to any affection due to 
spirilla, and especially to a disease of fowls 
characterised by diarrhoea, loss of appetite, and 
convulsions. See Micro-Organisms (Bacteria ) ; 
Relapsing Fever (Synonyms) ; Teeth (Bacteri- 
ology of Mouth). 

Spirit or Spiritus. — In Pharmacy 
sin^ple spirits (spiritus) are solutions in alcohol 
of a volatile oil such as cinnamon, juniper, or 
peppermint, or of camphor, chloroform, or ether ; 
there are also complex spirits, prepared by distil- 
lation, hicluding spiritus oetheris nitrosi, spiritus 
ammonur fetidns, etc. See Alcohol. 

Spiritus Rectificatus. — Rectified 
spirit, containing 90 per cent by volume of 
ethyl hydroxide and 1 0 per cent of water. See 
Alcohol (Sjnrifs). 

Spiritus Vini Gallici.— Brandy or 
cognac, containing not less than 43^ per cent by 
volume of ethyl ic alcohol. ^ 

Spiro-. — In compound words spiro- (Gr. 
o-TTctpa, a twist) means spiral ; e.g. spiro-hacteria, 
spiro7nonas (a bifiagellate monad), and spi7*o- 
pho7'e (an instrument used in artificial respira- 
tion). 

Spirochsete. — A spirillum or spiral bac- 
terium, such as the spirillum Obermeieri of 
relapsing fever and the spirochsete pallida of 
syphilis (vide Syphilis). See Micro-Organisms 
(Bacte7'ia) ; Relapsing Fever (Bacteriology) ) 
Syphilis ; Teeth (Bacteriology of Mouth). 

Spiroineter. — An instrument for 
measuring the respiratory capacity of the 
lungs. See Physiology, Respiration (Amoimt 
of Air Eesph'ed) ; Respiration (Mechanism). 

Spita.1. — Hospital, e.g, spital-house. 

Spittingf. See Expectoration ; Fluids, 
Examinatio of Pathological; Lung, Tuber- 
culosis OF (Clinical Feature) ; Lungs, Gan- 
grene (Sympto7ns) ; etc. 

Spitzka.’s Bundle. — A tract of nerve 
fibres of the cerebrum which passes from the 
cortex of one <side to the oculomotor nuclei of 
the other side through the pyramidal region of 
the crus cerebri. 

Spla,ncilinic. — Relating to the viscera 
! (Gr. cnzXajy)(yov, the iqward parts or the bowels). 
See Intestines, Diseases of (Anatomical Con- 
side 7 ' ations ). 

Spla.nchnO-. — in compound words 
s^Aanchno- (Gr. cr7r\dy)(yov, the bowels) means 
relating to the intestines or to the interior of 
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the body ; e.g. splanchnology (visceral anatomy), 
splanchnoslceleton (the part of the skeleton re- 
lated to the viscera), etc. 

Splanchnopleure.— The visceral or 
inner layer of the mesoderm in aj^sociation with 
the entoderm. See Embryology ; Fcetus , and 
(^ vuM, Development of (Segmentation of Obum), 

Splanchnoptosis. See Enteroptosis 
and Cross References, 

Splayfoot. See Deformities {Flat- 
Foot). ^ ^ 

Spleen. 


The Surgery of the Spleen 
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See Abdomen, Injuries 
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Spleen) ; Abdominal Tumours, Diagnosis of 
(The Spleen) ; An.emia, Pernicious {Pathology ) ; 
Anthrax ; C*hildren, Clinical Examination of 
{Abdomen,, Spleen) ; H/EMatemesis {Triie^ Splenic 
Anaemia) ; Heart, Myocardium and Endo- 
cardium {Effects of Ca,rdiac Disease, Cyanotic 
Spleen,^ and Embolism of the Spleen)] Hydatid 
Disease {Echinococci of the Spleen)] Kidney, 
Surgical Affections of {Movable and Floating 
Kidney, J)i.agnosis) ; Kidney, Surgical Affec- 
tions of {Hydronephrosis) ; Kidney, Surgical 
Affections of {Tumours, Diagnosis) ; JjARDace- 
ous Degeneration {Diagnosis, Wary Spleen) ; 
Leprosy {Clinical Features ) ; Leucocyth/EMIa 
{Symptoms ) ; Leucocytosis {Leucopenia ) ; Liver, 
Diseases of {Portal Cirrhosis, Spleen) ; Liver, 
Tropical Diseases of {Portal Thrombosis ) ; 
Malaria {Seepielce, Splenic Enlargemenf ) ; Mumps 
{Complications, Splenic Enlargemenf) ; Ovaries, 
Diseases of the {Ovarian Tumours, Diagnosis ) ; 
Physiology, Blood and Lymph {Fate of the 
Blood Constituents, Haemolysis) ] Pongs ; Post- 
mortem Methods {Eramimation of the Body 
Cavities, Spleen) ; Spleen, Medical Affec- 
tions ; Syphilis •( Viscercil, Liver and Spleen) ] 
Syphilis {In Children, Viscera) ; Tuberculosis 
{Morbid Anatomy, Spleen ) ; Typhoid Fever 
{Complications, Splenic Infarctions). 

* 

Our knowledge of the functions* of the spleen 
is very uncertain : observation as well as ex- 
periment indicate that, whatever these func- 
tions may be, they are shared by other organs. 
The spleen is not a vital organ ; this is proved 
by the fact that many men and women have 
survived its removal, and an examination of 
such individuals does not reveal anything that 
would enable one to suspect that they are 
spleenless. 

The appalling immediate results of indiscri- 
minate splenectomy, especially when the opera- 


tion was performed for leukiemia, threatened to 
exclude excision of the spleen from the sphere 
of legitimate surgery, but the excellent results 
which have followed a careful and judicious 
selection of cases since 1890, serve to show that 
the operative risks are not greater than those 
of ovariotomy. 

The spleen has been removed for a variety of 
dist^ases, such *as leukiemia, amyloid splcerj, 
malarial spleen, syphilitic enlargeiFcnt, echino- 
coccus cysts and colonies, sarcoma, and also 
when it has been torn (^ruptured) and when dis- 
placed (wanderi>\y spleen). 

It is clear i'r'^m this list that splenectomy has 
been performed fur a variety of diseases, and a 
perusal of the list indicates that the majority of 
the diseases which lead to enlargement of the 
spleen are secondary to, or form part of, other 
morbid processes, and it is easy to comprehend 
the uselessness of removing the s])lcei\ under 
such conditions. A critical analysis of the 
collected records of s])lenectomy indicates that 
it can only be expected to succeed in the follow- 
ing conditions: — (1) Kupture of the spleen; 
(2) Wandering spleen ; (3) Splenomegaly ; (4) 
Abscess ; (d) Fchinocoftcus cysts ; (6) Malarial 
spleen. 

Rupture of the Spleen. — In the majority 
of instances rupture of the spleen is a rapidly 
fatal accident ; death in some cases has been 
as speedy as when iva aneurysm of tile aorta 
bursts. Injury to the spleen may arise in a 
variety of ways, e.g. kicks from horses an4 from 
men ; falls upon angular objects or ridges ; 
falls on the belly when drunk, and even when 
sober ; crushes between carts, carriages, or loco- 
motives ; blow from a cricket-ball, stabs in 
warfare and civil broils, and bullet- wounds. 
When the spleen is injured by the passage of a 
vehicle or any severe crush, it is often compli- 
cated by fracture of the neighbouring ribs. 
When the spleen is enlarged in malaria it is 
especially liable to rupture even from slight 
causes, such as straining induceef by vomiting 
or coughing. It is a fact that injury to an 
enlarged spleen is not, as rule, followed by 
such free bleeding as ensues on injury to a 
normal spleen. This is illustrated by a re- 
markable Cjiise recorded by Vincent. He per- 
formed Goeliotoriiy on a woman, expecting to 
remove a large ovarian tumour, but found a 
large black mass instead. During the manipu- 
lation his hand broke into it; there was free 
bleeding, and the mass was recognised as a large 
malarial spleen. The hole in, the spleen was 
stuffed with gauze ; for a long time a sinus 
persisted and discharged black material. It 
eventually closed, and a year later nearly the 
whole of the spleen had disappeared. The 
woman was in good health. 

The signs of injury to the spleen are those 
common to severe internal bleeding : they 
include what is called shock attended by pallor, 
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dilated pupils, faintness, coldness of the skin, 
ai^ rapid failure of the pulse. In very ex- 
ceptional instances, when a very large quantity 
of blood escapes into the belly, it may give 
rise to a shifting dulness on percussion. The 
amount dl bloo^i which is lost varies in different 
cases. Should the tear in the spleen involve 
the artery or the vein, rapidly fatal lubmorrhage 
\^ill be the consequence, but* wound of the 
spleen in any part causes free bleeding, ein- 
doubted cases have been recorded in which 
patients have recovered from rupture of the 
spleen. Thus in one case in whicli a man had 
his spleen ruptured, and recovered ; three weeks 
later he was murdered, and at the autopsy the 
recent cicatrix was clearly seen in his spleen. 

The treatment of rupture of the spleen, in 
order to be successful, should be prompt. In 
cases where the lesion is so grave as to demand 
(.[uick intervention, there is generally such 
damage to the organ that the only w^ay to 
effectively and expeditiously arrest the bleeding 
is to ligature the gastro-splenic omentum with 
the splenic vessels and remove the spleen. 
Under such conditions it is, as a rule, a simple 
proceeding. 

Wandering (Movable) Spleen. — It is diffi- 
cult to conceive that a viscus like the spleen 
suspended by peritoneum to the under surface 
of the diaphragm, connected to the stomach by 
means 6f tlie gastro-»plenic omentum, and by 
its blood-vessels brought into such intimate 
bondag'e with the pancreas, could so elongate 
its attachments as to reach the uterus and the 
door of the pelvis. In well-marked examples a 
movable spleen is capable of such fr(3C excursions 
that it may be brought in contact with every 
part of the abdomen and pelvis. No adequate 
cause for such abnormal mobility of the spleen 
has been suggested ; it is, however, a significant 
fact that the majority of cases occur in women, 
and especially those who have been pregnant. 

Undue mo]:)ility of the spleen leads to its 
engorgement, and as the structure of the organ 
is favourable for the retention of a large amount 
of blood, it is obvious that it Avould be more 
liable to over-distension when pendulous at the 
end of a long stalk formed by the elongated 
splenic vessels and the gastro-splenig omentum. 
This engorgement becomes intensified when the 
pendulous spleen spins on its axis and twists its 
pedicle ; in this condi/ion the spleen looks so 
replete with blood as if ready to burst. When 
a wandering spleen undergoes axial rotation, it 
gives rise to miich the same symptoms as, an 
acute strangulated hernia or an ovarian cyst 
with a twisted pedicle. When the rotation is 
so acute as to completely arrest the circulation 
in the spleen and persists, it will lead to per- 
manent occlusion of the splenic artery and vein, 
and atrophy of the spleen, 

A Avandering spleen often produces incon- 
venient effects ov adjacent viscera. In the case 


of the pancreas, ^t sometimes happens that this 
gland remains undisturbed even when f>he 
spleen falls into the pelvis ; in other instances 
the pancreas becomes elongated and has been 
stretched to a length of 25 cm., forming part 
of a twisted pedicle making three turns around 
the ^^Dlenic artery. Occasionally the tail of the 
pancreas will be dragged down to the brim of 
the pelvis by a mobile spleen. A wandering 
spleen will so pull upon the stomach as to kink 
the duodenum and lead to dilatation of the 
stc^uach with its usual consequences, fermenta- 
tion of the food and vomiting ; the tension may 
even cause obstruction to the common bile-duct 
and produce jaundice. 

It can easily be imagined that the long cord- 
like pedicle of a pendulous spleen would be 
very liable to interfere with the intestines, and 
cases have been observed in which movable 
spleens have been found adherent to small 
intestine, colon, and the vermiform appendix. 
Adhesions of this character not only set up 
intestinal obstruction, but they lead to damage 
of the bowel, which allows of the escape of the 
contents and micro-organisms, and tthiis initiate 
septic peritonitis. 

Mention has already been made of the great 
tendency of a wandering spleen to drop into 
the pelvis, and its w^eight not only causes retro- 
flexion of the uterus but has been knowm to 
produce prolapse of this organ (Kouwer), 

Wandering spleens not only cause grave in- 
convenience, but they seriously jeopardise life. 
The actual dangers are ; rupture of the stomach 
or duodenum, intestinal obstruction, abscess of 
the spleen, rupture of the spleen. 

A movable and enlarged spleen has been 
mistaken for a variety of conditions, such as 
uterine fibroids, ovarian cysts, renal tumours, 
and movable kidneys. In several cases coeli- 
otomy has been performed for the purpose of 
removing a uterine or ovarian tumour, and a 
displaced spleen found instead. Varneck re- 
cords a case in which he removed a tumour 
adherent to the wulls of the pelvis ; he regarded 
it as a fibroid. When the tumour was examined 
in the laboratory it wAs prove(i to be a spleen ! 
The chief signs on which a diagnosis may be 
based are the characteristic spleen-like shape of 
the swelling, the presence of notches on one of 
its border’s, the peculiar way in which it seems 
to float on tltb intestines, its convex surface, 
and the facility with which it can be guided 
under the left costal arch. 

The most effective treatment of a wandering 
spleen is removal. The risks, immediate and 
remote, are very sligh’6. An alternative method 
(splenopexy) of stitching the spleen to the side 
has been suggested and even practised. So far 
the results of splenectomy are more satisfactory, 
and the convalescence is much more speedy. 

Splenomegaly. — It has already been men- 
tioned that enlargements of the spleen are re- 
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markable in that they are usually secondary or 
form part of other morbid processes : the con- 
dition which will be described under the term 
splenomegaly is probably the only form of per- 
sistent enlargement of the spleen which is not 
thus associated {see “ Banti's Disease,’" p. 313). 

On studying splenectomy lists, here and jthere 
will be seen the term “ splenic hypertrophy ” ; 
a critical examination of these cases indicates 
that the term is employed when the enlarge- 
ment of the spleen cannot be ascribed to 
leukmmia, malaria, syphilis, amyloid disease, 
or tumours, or interference with the x^ortal cir- 
culation. On microscopic examination all the 
normal elements of the organ are increased in 
corresponding proportion, and the trabeculm 
arc particularly obvious, Vjut there arc no 
features in the splenic tissue which enable us 
to determine the cause of its increased size. 

The writer’s experience is limited to two 
cases ; a girl of five years and one of seventeen. 
In the last patient the spleen was removed 
because it dragged on the stomach and caused 
persistent jaundice. In the child the spleen was 
removed on .account of its size : it was associated 
with anmniia. In both patients the ox)cration 
was successful, and five years later they were 
in excellent health. 

Echinococcus Cysts. — Many cases have been 
recorded in which echinococcus cysts and colonies 
have formed in the s^deen. Large cysts are not 
common ; the majority of the cases have been 
observed in the post-mortem room. In a few 
instances they have been successfully drained 
when their nature has been detected in the 
course of a cadiotomy. In rare instances they 
have been diagnosed before operation. 

Abscess. — A primary abscess in the spleen is* 
rare. The condition commonly called a s^denic 
abscess is usually outside the spleen and associ- 
ated with an injury to this organ, and is in reality 
a localised suppurative peritonitis, and often 
complicated with fracture of the overlying ribs. 

The appropriate treatment is incision and 
free drainage. In some cases the surgeon may 
find it necessary to remove the spjeen, and there 
are conditions -.in which tlie removal of this 
organ facilitates convalescence. 

Malarial Spleen. — Enlargement of the 
spleen is a common consequence of malaria, and 
it is accompanied by an abundant deposit of 
characteristic black [dgment. ^Spleens of this 
kind sometimes become very movable, and this 
fact as well as the increase in size renders them 
very liable to injury, and also causes them to 
be mistaken for ovarian cysts and uterine 
fibroids. Many malarial spleens, especially 
when “ Avandering,” have been excised, and the 
operation hhs been attended with great success. 

Obliteration of the Splenic Vein. — This 
is an extremely rare condition, but it is worth 
considering on account of the peculiar signs 
associated with it. The writer’s experience is 


limited to one case. A nurse, twenty-six years 
of age, sufiered for six years from recurring 
attacks of jirofuse hmmatemesis associated with 
a big spleen. The bleeding was attributed to 
a gastric ulcer, and the amount of blood she 
lost in some of the attacks w^as* so g?eat as to 
reduce the red coiqjuscles of blood to 662,000 
per c.mm.* Gradually the corj^uscular elements 
would increase *1111111 the}’' reached the profior- 
tion of 3,200,000 per c.mm. This always iiuli- 
cated that hyematemesis was imminent and in- 
variably hapxiened wuihin a few^ days. The 
woman herself knew' w'hcn to cxx)ect an attack, 
and eventually died after a profuse bleeding. 

At the post-vh‘rtein examination the splenic 
vein w'as large enough to admit the index finger ; 
it contained jiouched recesses, and at its junction 
with the sujierior mesenteric w’as blocked by an 
organised thrombus. 

Tuberculosis of the Spleen. — In exceptional 
circumstances a tuberculous spleen may become 
so enlarged as to be a source of inconvenience 
and even of danger. Spleens enlarged in this 
way have been successfully removed. 

Aneurysm of the Splenic Artery. — This is 
a very unusual conditkiri. The aneurysm may 
burst into the stomach, the colon, or into the peri- 
toneal cavity. It is a rare cause of sudden death. 

Splenectomy. — The two great causes of death 
after removal of the spleen were ha'inorrhage 
and septic peritonitis. ,The former cause of 
death has been abolished now that surgeons are 
particularly careful to exclude from oi^eration 
any case of leuksemia ; and peritonitis is pre- 
vented by the strict emx)loyment of aseptic 
measures in the performance of cadiotomy. 

Some cases have been observed in w'hich, after 
removal of the spleen, there has been noticed 
an enlargement of all the external lymph glands 
accompanied with ansomia, a quick pulse, and 
elevated temperature. These changes have 
supervened within a few weeks of the ox^eration. 
In most of the cases they have gradually sub- 
sided ; and it is worthy of note^that in nearly 
all the instances in which these remarkable 
changes followed, the spleens were removed from 
healthy individuals on account of injury. 

Spleenless individuals enjoy good health. 
The writer has seven patients under his obser- 
vation from w’hom he removed the spleen for 
various conditions, and there is nothing to indi- 
cate that they have lo^t the spleen (vide Trans. 
Clinical Society, London, vol. xxxiv.). 
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Physiology. — Very little that is definite is 
known about the normal functions of the 
splben. It is certainly not necessary to life or 
to health, and it has long been known that it 
can be removed safely. It is a contractile 
organ, its* movements being due to the un- 
striped muscle in the capsule and trabecuke. 
Rhythmic movements of contraction and dilata- 
tion take place at intervals of about a minute, 
in dogs and cats at least, and there is alsc a 
slow expansion after meals, which reaches its 
highest point about the fifth hour and is then 
followed by a slow contraction. 

Much attention has been directed to the 
relationship of the spleen to blood-corpuscles. 
Red corpuscles are undoubtedly formed in the 
spleen during foetal life, but this function is 
definitely transferred to the bone-marrow at or 
soon after birth in man and in almost all 
mammals, and is only temporarily restored to 
the spleen, if at all, under conditions wliich 
profoundly modify the whole V)lood - forming 
functions. The relation of the spleen to destruc- 
tion of red corpuscles is still sul) Judice. There 
is no difference in the number or character of 
the red corpuscles in the blood going to the 
spleen and in that coming from it, while re- 
moval of the spleen has no influence on the 
number of the blood-corpuscles nor on the pro- 
teids of the blood-plasma, and after luemor- 
rhage or*luemolysis th^j nprmal number of red 
corpuscles is regained as rapidly in sjilenecto- 
mised ^nimals as in those whose spleens are 
intact. As regards white corpuscles, there 
seem to be rather fewer in the splenic vein than 
in the splenic artery, and the lytnphocytes 
which are certainly formed in the Malpighian 
corpuscles do not seem to be supplied to the 
blood in any large numbers, at least the pro- 
portion of them ill the splenic vein is not 
noticeaV>ly increasi'd. Further, with regard to 
the possibility of internal secretion, the injec- 
tion of splenic extract has been shown not to be 
followed by thb increase in the number of red 
corpuscles which is produced by the injection of 
extract of red marrow, and is indeed apparently 
without influence on the blood. 

Pathology. — The great majority of the 
pathological conditions affecting the spleen give 
evidence in the same direction as what is known 
of its physiology, namely, that its role is very 
largely a passive one, and that it acts as a 
reservoir for blood, especially for the portal 
system. Most of tji,ese changes in the spleen are 
therefore secondary to other diseases, and are de- 
scribed under the appropriate headings, or in the 
accompanying section of the surgery of the spleen. 

General Diseases affecting H^^leen, — Of the 
general diseases which cause change, usually 
enlargement, in the spleen, there may be men- 
tioned leucocythiemia, malaria, enteric, typhus, 
and other fevers, septiciemia, waxy disease, re- 
lapsing fever, syphilis, etc. 


Liver Changes affecting Spleen , — A second 
series of splenic enlargements are associated 
with changes in the liver. The most frequent 
of these is cirrhosis, where splenic enlargement 
is almost constant ; other affections are pyle- 
phlebitis, acute and suppurative or chronic, and 
all conditions such as tumours, gumma ta, peri- 
toneal thickening, which exercise pressure on 
the portal vein, or its branches in the liver, or 
on the splenic vein itself. 

Circulatory Changes affecting Spleen . — Acting 
in more roundabout fashion, but as effective, 
are*the whole series of cardiac diseases, valvular 
or myocardial, where compensation is imperfect, 
and even aneurysms and obstructive lung 
lesions may have the same effect. Enlarge- 
ment of the spleen is much less likely to ensue 
in all this series in children and in old people 
than in those in middle life. 

Pulsating Sgdenic Tumour . — A very curious 
though rare condition is the pulsating splenic 
tumour. This requires for its production the 
combination of cardiac disease and an acute 
splenic enlargement due to an infective fever. 
The cardiac condition is generally aortic re- 
gurgitation, or sometimes hypertrophy of the 
left ventricle without valvular disease, and in 
all the cases observed compensation has been 
good. Tlie fevers causing the acute enlarge- 
ment may be enteric, malaria, or croupous 
pneumonia. 

Tumours. — Pri/mary tuinours of the spleen 
are exceedingly rare, and even secondary 
metastases are by no means common, certainly 
not so common as the anatomical arrangement 
and blood-supply of the organ would leiid one 
to expect. Of primary tumours, fibromata, 
•angiomata, l3unphangiomata, dermoid cysts, 
and cysts (non-parasitic), uni- or multi-locular, 
and containing serous fluid or blood, have been 
described, and while the first four have usually 
only been discovered on the post-mortem table, 
the cysts have on several occasions been large 
enough to cause inconvenience and to require 
removal of the organ. Solitary hydatid cysts 
are rare. It^ is doubtful wdiether primary 
cancer of the spleen occurs ; tke reported cases 
have either not been examined microscopically 
or the description leaves much to be desired. 
It is difficult to believe that an epithelial 
growth cquld occur primarily in an organ so 
pre-eminentl}^ n^^soblastic in origin unless from 
inclusion. Sarcoma of several varieties has 
occurred. The symptoms are fairly definite — 
first, splenic enlargement, then pain (usually 
severe) and tenderness, then rapid growth of 
the organ and the appearance of prominences 
on its surface. Metastases occur early, and 
removal of the spleen has not in these cases 
been followed by prolongation of the patient^s 
life. Lymphosarcoma is better considered later. 

So-called Primary Enlargements . — The fourth 
group of splenic enlargements includes many of 
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the3,^^sjrent\yprir}iaryenlargemeYit8 of the spleen, 
an^ these are usually associated with anaemia. 
The wildest confusion still reigns in this sub- 
ject, and it is exceedingly difficult to harmonise 
the views of different observers. One cause of 
difficulty is the retention in text-books of de- 
scriptions of disease from the pre-haematological 
era ; another is the fact that the casesif are 
generally of rare occurrence, are often insuffi- 
ciently reported, and that the nomenclature 
is often more a reflection of the fancy of the 
observer than of the facts of the case. Some 
outstanding groups can, however, be, dis»?in- 
guished by fairly marked characters. These 
may be classed as {a) splenomegaly without 
anfXmiia ; {h) splenomegaly with anaemia, with 
its sub-groups (1) Banti’s disease, (2) sjDlenic 
anaemia, (3) pseudoleukaemia, (4) lymphosar- 
coma ; and (c) splenomegaly in children, of 
which the most important form is the anaemia 
pseudol euki em ica in fan turn . 

Splenomer/aly without ancr^tnia (primary spleno- 
megaly) is a very rare condition. Cases have 
recently been described by Bovaird and by 
Brill. Brill saw three cases in one family, and 
had two of them under observation for over 
fifteen years. The special points in the cases 
were a slow, progressive, causeless, and enor- 
mous enlargement of the spleen, with excellent 
health for years (a slight amemia of chlorotic 
type developed after the disease had been 
established for more than ten years, and after 
an interturrent aftection), a normal leucocyte 
count and proportion, some enlargement of the 
liver, and a slight tendency to luemorrhage. 
Some of the other cases similar to the above 
have also occurred in family groups. The cause 
is entirely unknown. 

Splenomegaly with AiKjemia. — (1) Bantis Dis- 
ease . — This is in reality a cirrhosis of the liver, 
associated with a marked enlargement of the 
spleen which clinically entirely overshadows the 
condition of the liver. Jaundice may or may 
not be present, and the disease may last for 
several years. Amemia is always marked, the 
red corpuscles are greatly reduced in number, 
the colour-indexes low, micleated reds are fre- 
quent, white corpuscles are almost always 
diminished in number, and the lymphocyte 
proportion is high. 

(2) Splenic Anwmia and (3) Splenic Pseudo- 
leukeemia. — These are often indistinguishable, 
and probably cases which are clinically similar 
are often due to dissimilar pathological pro- 
cesses. The most typical cases of “ splenic 
anaomia ’’ are very rare, and show, besides the 
enlargement of the spleon, a marked ana3mia 
with diminution both of red corpuscles and 
haemoglobin, sometimes with slight leucocytosis, 
and often with a rather high lymphocyte propor- 
tion. The disease is remittent, periods of severe 
anaemia and increase in the size of the spleen 
alternating with long periods of health with 


normal or nearly normal blood and with diminu- 
tion but not disappearance of the enlarged 
spleen. It is probable that the late stages 
the acuter forms of the condition which* I have 
described as splenomegaly without amemia have 
also been regarded as splenic amprnia, ^ind some 
of the recorded cases are distressingly like sub- 
acute or chronic cases of lymphatic leukiernia 
' without a very high leucocyte count. One of 
West s cases, for instance, a month or so befoi^ 
death had 50,000 leucocytes per c.m ii., “chiefly 
lymphocytes,'’ and other cases are equally 
doubtful. Some cases of lyTuphadenoma or 
pseudoleukaniia have greatly enlarged spleens, 
either with enlarged lymphatic glands and liver 
or without ; and these cases, which usually 
present a chronic progressive amemia of chloro- 
tic type, are often called splenic amemia. The 
red cells in those cases do not fall very low in 
number, the hmmoglobin-index is usually low in 
the earlier and slighter cases, but may be? higher 
in advanced or acuter cases. The antemia 
never approaches the pernicious type, however. 
The leucocytes in chronic cases are normal or 
diminished in number, and there is a relative 
lymphocytosis. The .jnore rapid and febrile 
cases show a leucocytosis with increase of poly- 
rnoiqffis. The pathology of the condition is 
involved in the same obscurity as that of the 
lymphatic gland form {see “ Lympuaoenoma "), 
and it is certain that the same clinical features 
may be associated with tubercle and with 
gumma of the spleen as with the less definite 
conditions which pass under the name of fymph- 
adenoma. 

(-1) Lymphosarcoma . — This form of sarcoma 
may take rise from any collection of lymphoid 
tissue in the body. The diagnosis is rarely un- 
certain when it occurs in such a situation as the 
tonsil, as there a circumscribed tumour forms in 
which ulceration soon takes place ; but when it 
occurs in the lymphatic glands the diagnosis is 
more difficult, and most difficult of all when it 
arises from the spleen. As it tciids to spread 
at the point of origin a large spleen is soon pro- 
duced, and as the metastatic growth takes place 
along lymph-channels, the affected glands are 
concealcvl by their depth in the abdomen and 
thorax, and abdominal masses which might 
otherwise ^be discovered are hidden by the 
spleen. The rapidity of growth of the splenic 
tumour varies considerablj^ ; sometimes it is so 
slow that the clinical picture is that of pseudo- 
leukaemia, sometimes as rapid as with the more 
malignant varieties of sarcoma. The examina- 
tion of the blood may give Some hint of the 
state of the case, however, for the lymphocytes, 
which, in most of the cases already discussed, 
are actually or proportionally increased in 
number, sometimes show a very marked diminu- 
tion. In a case of Reinbach's, for instance — a 
lymphosarcoma of the neck, it is true — the 
lymphocytes, whose normal proportion is about 
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25 per cent, sank to 0*6 per cent. In splenic 
cases so large a proportion of the lymph-tissue 
ccKild not be prevented from supplying lympho- 
cytes t6 the blood until a very late stage of the 
disease, but the diminution may well be con- 
siderable, In aiiany cases, however, it will be 
impossible to ihake the diagnosis during life. 

Splenomegaly in Children, — In the, first years 
of life blood difi’ers from that of%adiilts in several ' 
Respects. The proportion of Ijmiphocytes is 
higher, say 40 per cent instead of 25, leuco- 
cytosis is much more easily produced by chemo- 
tactic influences of all kinds, and in anaemia 
nucleated red corpuscles are very apt to appear 
in the blood — a reversion to the embryonic 
condition. These cells are usually normoblasts, 
but may be megaloblasts, which are of course 
normally present in the blood in early fmtal 
life. The spleen enlarges readily in all the 
chronic amemias of infancy, no matter what 
their cause, and the proportion of red marrow 
in the bones is greater than in adults and is 
readily increased by such conditions as rickets. 
These facts make it often very difficult to 
determine to which variety of blood disease 
an aiuemia belongs. Pernicious aiifemia, and 
leucocythaunias of both Agaric ties undoubtedly 
occur in children ; but about twelve years ago 
von Jaksch attempted to diflerentiate another 
disease, which he called anmnia jmndoleuh- 
amiica iyfanfmn. Much has been written for and 
against this differentiation, but the most recent 
views are in favour of the acceptance of von 
Jakscll s distinction. The children affected are 
from six months to four years old as a rule, and 
most of them are rickety. Syphilis, intestinal 
catarrh, and chronic tuberculosis seem also to 
be causally associated with the disease. The 
children are pale and badly nourished, and the 
most striking feature is the enlargement of the 
spleen, and in a less degree of the liver ; the 
lymplnglands may also be moderately enlarged. 
In the seA'erer cases there is a tendency to 
haemorrhage. The disease runs a chronic 
course, and may terminate in recoA^ery after 
some months, or, on the other hand, may end 
fatally by aiiiemia and asthenia, by hfcmorrhage, 
or by intercurrent affection. Pathologically, 
the enlargement of the spleen is a simple hyper- 
plasia ; the marrow is red and soft tfnroughout, 
and contains an undue proportion of nucleated 
red colls. The liver has been described as con- 
taining islands of blodd-forming cells, and if 
this observation confirmed, it would give one 
the impression that the marrow was insufficient 
for the required*^ blood-formation, and that it 
Avas passed back to the liver as Avell, which in 
foetal life is a blood-forming organ. In the blood 
the red cells are greatly diminished in severe 
cases, exceptionally falling to a million. The 
ordinary corpuscular changes of severe secondary 
aneemia are found with a quite excessive propor- 
tion of nucleated red cells. The majority of 


these are normoblasts, but megaloblasts may 
occur. The colour-index is low, even in cages 
with megaloblasts, however. There is usually 
high leucocytosis — from 20,000 to 50,000 — 
which persists without much change. Lympho- 
cytes are always relatively increased, even 
beyctfid the normal high proportion in infants. 
Eosinophil es are usually at or about the high 
normal number of infants, say 5 or 6 per cent. 
Myelocytes are uniformly present, though not 
in such large proportion as in myel^emia. The 
essence of the disease seems to be a blood- 
deitruction, probably from unknown toxic influ- 
ences, but the liver does not contain the deposits 
of iron found in pernicious anficmia, nor is there 
any leukicrnia infiltration of organs. 

Treatment of S^deuic EnlargemenU. — From 
all that has been said of the physiology and 
pathology of the organ, it will be seen that the 
vast majority of splenic conditions are secondary 
to disease elsewhere, and that the enlargement 
of the organ is to be regarded as a symptom, 
often a very valuable one from the point of 
Anew of diagnosis, but not calling as a rule for 
special interference except in thosQ cases, dealt 
with elsewhere, where removal is advisable for 
surgical reasons. Since the discovery of the 
importance of the bone-marrow in blood-forma- 
tion, the spleen has ceased to be credited with 
impossible and contradictory functions, and it 
is to bo hoped that the knoAvledge that the 
changes in the marroAv are also secondary to 
influences from otlier organs may lead us in 
time to the correct interpretation and scientific 
treatment of many of these perplexing anjernias. 

Splensemia.. Bee LKucocvTUit^MiA. 

Splena.lg’ia^ — Pain in the spleen, especi- 
ally of a neuralgic type. 

SpleilCUlU8. — An accessory spleen or 
lienculus. 

Splenectomy’. — Excision of the spleen. 
Bee Splep:n, Surgery of (Bjdenectomy). 

Splenic Fever. Bee Anthrax. 

Splen i n. — A therapeutic preparation made 
from the spleen. 

Splenisation or Splenification. 

— Conversion ^f the tissue of an organ {e.g, the 
lung) into a thickened and infiltrated state re- 
sembling splenic tissue. 

Splen it iSa — Inflammation of the spleen. 
Bee Spleen. 

Splen i US. — Shaped like a splenium or 
bandage, and, hence, a name applied to a muscle 
so shaped {splenius capitis^ splenins colli) and 
also to the posterior end of the corpus callosum 
{the splenmm). 
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Spi © n 0-. — In compound words spleno- 
(GU*. cnrkrjv, the spleen) means relating to the 
spleen ; e.g. splenocele (hernia of the spleen), 
splenodynia (pain in the spleen), ^pdenoinalacia 
(splenic softening), splenoptosis (downward dis- 
placement of the spleen), and ^splenorrhapliy 
(suture of the spleen). » 

Spl©nOITI©g‘£ily. — Enlargement of the 
spleen (Gr. a-7rX.rjv^ the spleen, and /Acyas, large) 
which cannot be ascribed to leukfemia, malaria, 
syphilis, waxy disease, tumours, or interference 
with the portal circulation ; when associrjted 
with ana3mia and hepatic cirrhosis it is* known 
as Banti’s disease. See Spleen, Surgery of 
{Splenomegaly) ; Spleen, Medical Affections 
OF {Primary and Secondary Splenomegaly). 

SplenOpOXy. — The operation of fixation 
(by sutures) of a wandering spleen. See Spleen, 
Surgery of ( Wandering Spleen). 

Spleno-ty phoid. — A variety of 
typhoid fever in which intestinal symptoms are 
absent and the spleen is the chief organ affected. 
See Typhoid^ Fever {Symptoms). 

Splints. See Bed-Sores {Sjylint Pressvre- 
Sore) ; Fractures {Treatment ) ; Mouth, In- 
juries AND Diseases of the Jaw {Fractnre of 
Mandible) ; etc. 

Split Pelvis- — A form of pelvic de- 
formity in which there is non-union of the 
bones at the symphysis pubis ; it is usually 
associated with extroversion of the bladder and 
epispadias ; pelvis fissa. See Labour, Precipi- 
tate and Prolonged {Rarer Forms of Pelvic 
Deformity^ Split Pelvis). 

SpOdO-. — In compound words spodo- (Gr. 
o-TToSov, ashes or embers) means relating to 
waste material ; e.g. spodogenous (produced by 
waste material), spodophagons (destroying waste 
material), and spodophorous (carrying waste 
material). 

SpogfCl Seeds. See Isfhaghula. 

Spondyl£|,rthritiS. — pflammation of 
a spinal articulation (Gr. cnrovSvXrj or cr<^ov8vXos, 
a vertebra). 

Spondylitis. — Inflammation of a verte- 
bra, e.g. in spinal caries, and in riieumatoid 
arthritis of the spine {spondylitis deforTuans). 
See Spine, Surgical Affections of. 

Spondylizemani— The morbid change 
in the vertebral column when through the de- 
struction of one vertebral body the vertebra 
immediately above it sinks into its place (Gr, 
cr<^ovSv\o 9 , a vertebra, and rc,., I sit down). See 
Labour, Precipitate and Prolonged {Rarer 
Forms of Pelvic Deformity Pelvis Ohtecta). 

SpOndyiO-. — In compound words spon- 


dylo- (Gr. o-ijSovSuAo?, a vertebra) means relating 
to a vertebra or to the spine ; e.g. spondylodynia 
(pain in a vertebra), spondyloptosis (displci^e- 
ment downwards of a vertebra), etc. • 

S p O n d y I Ol isthesis. — Displacement 
forward and downward of a vertebra ('especially 
of the fifth lumbar) into the brim of the pelvis, 
causing the deformity known as pelvis ohtecta 
and constituting a grave complicatiun of labour 
(Gr. o-c^dr8iAo5, a vertebra, and dXLcrd(te(jj, 1 slip). 
See Labour, Phecipitatl and Prolonged (Rarer 
Fo 7 mis of Pelvic Deformity) ; Spine, SURGICAL 
A ffectk )N s o f ( / ) Hoidyloiis ih es is ) . 

Spondy losch isis.— imperfect ossifica- 
tion and incomplete union of the outer articular 
parts of the vertebral arch, usually of the fifth 
lumbar vertebra. 

Spondylotomy. — Division of the spine 
by strong scissors as a means of expediting the 
delivery of the foetus in impacted shoulder cases, 
etc. See Labour, Operations {Embryulcia). 

Spongfe Tent. See Gyn.ecology, Diag- 
nosis IN {Cei'vical Dilatation., Slow). 

Spongfes. See Aseptic Tre.vtment of 
Wounds {Disinfection of Sponges). 

Sponging". See Antipyretics ( Usesy 
Recent p7'a,ctice) ; Hydropathy {Methods , In Acute 
Diseases^ Sponging with t^old or Iced ^'kiter). 

SpOngiobla.StS. — The sustentacular 
(neuroglial) elements of the developing tiervous 
system in contrast with the neuroblasts or 
future neurons. See Embryology {Einln'yo.in 
the Foindh Week), 

Spongiopiline. — Felted cloth coated 
on one side wdth rubber and having tufts of 
sponge incorporated with it on the other side 
(Gr. (TTrdyyos, sponge, ttiXo?, felt) ; it has a 
poultice-like action Avhen applied to the skin. 

Spongy Portion. — TlJe part of the 

male urethra contained in the corpus spongiosum 
of the penis. ^ 

Spontaneous Amputation. See 

Pregnancy, Intra-Uterine Diseases of the 
Fcetus (Cf^ngenital Amputations), 

Spontaneous Evoiution. See La- 
bour, Diagnosis and ^ Mechanism {Transverse 
LieSy Sponta7i€07is Delivery). 

Spontaneous Rectification. See 

LIbour, Diagnosis and Mecjianism {Transverse 
Lies., Spontaneous Delivery). 

Spontaneous Version. See Labour, 

Diagnosis and Mechanism {Transve^'se Lies, Spon- 
taneous Delivery). 

Spoolworm. — The oxyuris vermicularis. 
Bee Parasites {AscaridiF). 
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Spoon. Prescribing {Weights awl 

Measure ^ ; Metric System. 

^pOOn Curette. See Curettage {In- 
strttmenis), 

Spoon-Nails. See Nails, Affections 
OP {Alterations in Curvature^ Koilonychia). 

Sporadic. — Occurring ii^ a separate or 
isolated manner, especially in reference to dis- 
eases which are generally epidemic (Or. enropd^, 
scattered) ; e.g. sporadic cholera, sporadic plague, 
etc. See Epidemiology {Sporadic Diseases) ; 
Meningitis, Epidemic Cerebro-Spinal {Sporadic 
Form ) ; Mental Deficiency {Sporadic Cretins). 

Sporangfium. See Micro-Organisms 
{II yphomy cedes., Asexual Reproduct um). 

Spore. — A seed or reproductive body, 
especially of bacteria and other low vegetable 
forms. ' See Micro-Organisms {Reprodnctio7i). 

Sporo. — In compound words spo7'o- (Or. 
o-TTopa, a sowing) means relating to seeds or 
spores ; e.g. sporoblast (a spindle-shaped cell de- 
rived from a zygote, as in the malaria organism), 
spo7'ocyst (mother-cell of a spore), spoy'oeyte (later 
stage in the development of a sporoblast, e.g. in 
the malaria organism), spoi^ozoa (parasitic pro- 
tozoa), sjforuzoids (sporoblasts set free from the 
the zygote), etc. 

* 4 • 

Sporozoa. See Leucocytilemia {Causa- 
tion an^l Pathology^ Spo^^ozoa), Parasites {Pro- 
tozoa). 

Spot. -A small area of the skin or other 
part diftering in colour from the surrounding 
surface ; a macula or spilus. In the eye there 
is the blind spot (where the optic nerve enters 
the retina) ; there is the germinal spot in the 
ovum ; there is the macula lutea or yellow spot 
of the retina (area of clearest vision) ; and there 
are post-mortem spots on the pericardium 
known as mUk^'pots. 

Spot Culture. — The cultivation of ty- 
phoid bacilli from the blood got from the rose 
spots characteristic of that fever. 

Spotted Fever. — Epidemic cerebro- 
spinal meningitis, or, sometimes; tyjflius fever. 
See Meningitis, Epidemic Cerebro-Spinal {Sym- 
ptoms, Skin Lesio7is ) ; Typhus Fever {Period of 
Advance, Rash), ^ 

Spotted Sickness.— Pinta. 

Sprains, i^ee Ankle-Joint, Eegion of, 
Injuries {Sprains); First Aid; Hip -Joint, 
Injuries of {Sprained Hip ) ; "Knee-Joint, In- 
juries OP {Sp 7 -ains ) ; Shoulder, Diseases and 
Injuries op {Spraims). 

Spray ingf. See Disinfection {Room, 

Throat, Cai'holic Spray, etc.). 


Sprays. See Larynx, Acute and Chronic 
Inflammations {Laryngitis, Treatment ) ; Nose, 
Acute Inflammation {Local Treatment ) ; Pre- 
scribing AND Methods of Administering Drugs 
{By AIucous Alembranes, Sprays). 

Sprinjgf "Catarrh. See Conjunctiva, 
Diseases of {Spring Catam^h). 

Spring* Finger. See Deformities {Ac- 
quired, Jerk- or Siiap- Finger.) 

Spring Water. See Water {Soui'ces). 


Sprue. 

Geographical Distribution . . .316 

Enology . . . . . .316 

Clinical P^eatures. . . .317 

Ti'eatment . . . . .319 

Hill Diarrtkea . . . .320 


See^ also Nose, Diseases of Nasal Orifices 
AND Septum {Affect io7is of Septum, Ulce^xitions). 

Synonyms. — Psilosls linguae (Thin) ; Ceyloii sore 
month ; Tropical aphthce ; Chronic tropical 
diarrluea ; White flux ; ApKthaco-gasU'o- 
ente^'itis tropica ; Seriaunin (Malay). 

Df.fimtiox. — sprue is characterised by a chronic 
catarrhal condition of the alimentary canal from 
the mouth to the anus, accompanied by tender- 
ness of the tongue, throat, and gullet, aphtlue 
of the tongue and gums, diarrhoea of a special 
character, and a gradual atony and physiological 
incompetcncy of the organs and fluids of diges- 
tion. During the course of the disease there are 
fluctuations of improvement and relapses, which 
may end in recovery, or in antemia and fatal 
• exhaustion. 

Geographical Distribution. — Sprue seems 
to be endemic in India, Ceylon, the Malay 
Peninsula, the Malay Archipelago, Annam and 
Tonquin, the Antilles, the coast and river ports 
of China, and in some of the ports of Japan. 
Hillary described an affection resembling sprue 
in Barbados in 1776. The disease is mostly met 
with amongst white people in these countries, 
although natives are ndt exempt. The question 
as to whether the disease occurs in Japan is no 
longer doubtful, the writer having recently met 
with the disease in Europeans who have long 
been resident there. 

Etiology. — The immediate cause of sprue is 
not known. Confined as it is to tropical and 
subtrojjical countries, it would appear that heat 
and moisture have a direct influence in its pro- 
duction, but the absence of the disease from 
countries with similar climate other than those 
mentioned above, would appear to impl}’^ the 
action and presence of some other factor. Many 
attempts have been made to discover the cause, 
the mode of investigation being mostly examina- 
tion of the stools of persons suffering from sprue ; 
no conclusive evidence has, however, been 
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advanced. Normand, in 1876, found in- the 
stools of French soldiers who had returned from 
Co*chin-China to Toulon, suffering with chronic 
diarrhoea, two nematodes to which he ascribed 
the disease. Bavay named the larger of these 
worms the Anguilhda intestinalis, and the 
smaller the Arvguillula stercoratis. Leuckart 
subsequently showed, however, that the fd-mer 
of these, the A. intestinalis^ was the parent, and 
that the A. steixoralis was the embryo of the 
same species. Leuckart renamed the parasites 
the Rhahdonienas troiigyloides. That this para- 
site, however, has anything to do with Jhe 
causation of sprue is more than doubtfful, for 
sprue occurs without the parasites being present, 
and the geographical distribution of the parasite 
is much wider than that of sprue. Begg, 
from the fact that santonin in his hands gave 
good results in the treatment of sprue, believes 
that an intestinal worm, probably the round- 
worm {Ascaris lumhricoides^ is the cause of the 
disease. The writer is of opinion that food 
in some form is to blame, especially in persons 
whose digestive functions are impaired by pro- 
longed climatic influences. Of these foods the 
crude and atrid vegetable oils used especially 
by Chinese and Malay cooks arc the most likely 
to cause gastro-iiitestinal catarrh. In India 
ghee, or some one of the many adulterations of 
or substitutes for ghee, may serve as a cause. 
As sprue does not occur amongst recent arrivals 
in the tropics, but usually after ten or fifteen 
years’ rasidence, the writer’s opinion is that the 
prolonged irritation of the alimentary canal by 
the use of such oils is a possible cause of the 
ailment. The oils used by these native cooks 
are the oil of the rape plant, which, however, is 
frequently adulterated with hemp oil, rosin oils, 
or even mineral oils. The Chinese use also the 
oil from the ground (pea) nut, from the tea-oil- 
plant, a species of camellia, and even vegetable 
tallow derived from the Stillingia sebifera, as a 
substitute for animal fat. 

A bacterial origin of the disease has been 
many times believed to have been found. Thin 
found a rod-shaped bacterium in the feeces of 
sprue cases and in cultivation ex‘periments ; a 
similar bacterihm is described by Wethered. 
The writer believed he had in 1893 isolated a 
bacterium, but abandoned the conclusion on 
further investigation. 

Europeans are more liable to sprue- than are 
natives. Of 203 cases collated by Van der 
Burg in Java and Sumatra, 171 were Europeans 
and but 32 natives. 

Long residence in a warm climate favours the 
development of sprue. It is seldom that Euro- 
peans until after a residence of ten years in a 
hot country, contract the disease Sprue may, 
however, defer its appearance until after a 
tropical environment has been changed for a 
temperate. 

Women are more often attacked than men. 


Middle-aged^ persons are more liable than the 
young or the old to acquire the disease, but no 
age is exempt. 

Chronic aihnents, more especially thos^ of an 
intestinal origin, predispose to sprue, so also 
does a lowered vitality from almost any cause. 
As usual in a disease arising fron> a scientifically 
undetermined cause, there are many theories as 
to origin in addition to the above, such as bad 
food, chronic dysentery, frequent confinement's, 
miscarriages, and other feminine ^ ailments, 
chills, curry, cold drii^hs, the exnibition of 
mercurials, more especially calomel, and the 
abuse of alcohol, lii regard to alcohol opinions 
are divided, hut it would appear that the disease 
occurs amongst tocal abstainers as well as heavy 
and moderate drinkers, but in what proportion 
is unknown. 

CiJNiCAL Features. — Sprue commences so 
insidiously, and its early stages run their course 
with so few distinctive features, that it is im- 
possible to date exactly the period of invasion. 

Premonitory signs and symptoms of sprue 
consist of attacks of sore tongue and tender 
gums, with the formation of follicular ulcers on 
the several parts of the oral cavity. The 
attacks last a})out three weeks, increasing 
during the first week, reaching a climax of 
mouth tenderness, with aphthic, during the 
second, with gradual subsidence during the 
third week. During the attack the patient is 
easily fatigued, becoiii^s irritable and dyspeptic, 
and may or may not have an attack of diarrha'a. 
Recurrences of sore mouth may be freqi^ent, as 
man}'^ as five or six in the year ; they may con- 
timie for several years, only to disappear when 
the patient takes uj) residence in a temperate 
climate, or they may end in sprue. It is 
usually stated that the patient suffers from 
gastro- intestinal catarrh before the mouth 
tenderness. Tliis may be the case, and probably 
is the fact, but the former is less troublesome, 
and attended by less discomfort than is a sore 
mouth, so that the soreness i^ remembered, 
whereas an evanescent dyspepsia or intestinal 
flux is neglected and forgotten. In the writer’s 
opinion irregular and recurrent mouth tender- 
ness unattended by intestinal flux precedes the 
establishment of the actual disease. As sprue 
gains a hold on the patient the symptoms 
complained of are diarrhoea, tenderness of the 
tongue and mouth, and dyspepsia. 

Diarrhoea may comirjence quite insidiously, a 
slight looseness of the motions by its persistence 
attracting the patient’s attention. On the 
other hand, the diarrhoea may be acute at the 
onset, and after a week or two develop into an 
established intestinal flux of a less severe 
character. The most frequent form, however, 
is that in which the patient is called out of bed 
in the early morning by a desire to go to stool. 
Before breakfast a second stool may be passed, 
and soon after the meal a third. Up to about 
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eleven or twelve o’clock in the fo/enoon sloolb 
may pass at intervals of one or two hours, but 
after noon the patient seldom has to go t'o stool. 
In the late stages of the illness the patient is 
usually called to stool about two o’clock in the 
morning, in addition to the early morning 
stools. 

The vJiaracter of the stool varies with the 
stage of the disease, with the food \aken, and 
with the treatment. Neither the frequency of 
defecation nor the bulk of the motion is in 
exact relation to the stage or intensity of the 
illness, frequency of stool being sometimes 
associated with but slightly marked tenderness 
of the mouth or constitutional derangement. 
The motions are at first usually quite loose, 
consisting of a watery evacuation without 
blood, with but little or no mucus and of a pale 
yellow colour. The motion may escape with 
considerable force, attended by some griping, 
and is usually followed by a feeling of weakness, 
and occasionally clammy perspiration. As the 
illness advances the stools become less liquid 
and more pultaceous in character. The stools 
are of a dirty white colour, and of the consist- 
ence of thick mud. At times, and for a week 
or weeks together, the '“stool may be frothy, 
bulky, and fermentative in appearance, a con- 
ditioti which may alternate with one during 
which the stools assume the thick, muddy 
appearance described, and quite devoid of 
gaseous ' fermentatioiiij. The consistence and 
appearance of the stools harmonise with the 
state of the mucous membrane of the alimentary 
canal. During an acute spell of tender tongue, 
associated with stomachic and intestinal catarrh, 
the stools are of a fluid character ; when the 
acute attack wears off* the stools again become 
muddy in consistence. It would appear (a) 
when diarrhoea is present as though the stools 
passed before fermentation had developed ; {h) 
when the contents of the bowel are longer 
retained and are thicker, but with bubbles of 
gas, the intesfjinal fermentation would appear 
to have begun, but not completed before the 
motion took place ; and (c) when the motion is 
like mud, and with but little or no gaseous 
admixture, the explanation would seem to be 
that the butyric and other fermentations are 
completed before the stool is passed.^. Towards 
the later stages of the fatal form of the disease 
the stools become watery, with a heavy, fetid, 
repulsive odour, of a< dirty brown colour, 
alternating with one of light straw colour. The 
stool has an acid •reaction, the bile pigments 
are almost entire^^y absent, but the bile ac’ds 
are present, although in what proportion to the 
normal has yet to be ascertained. 

Tenderness of the tongive may develop gradu- 
ally, or it may appear as a sharp, sudden 
attack. At the ridge and tip of the tongue, 
red raised spots appear, which gradually spread 
over the entire surface. The tongue assumes a 


glazed appearance in consequence, as though its 
epithelial surface was shed. The papillae dis- 
appear, the tongue shrinks in bulk and is 'at 
last protruded with difficulty. Shallow trans- 
verse fissures, small cracks, superficial erosions, 
and ulcerations appear, more especially on the 
edges of the tongue, on the gums, frenum, and 
inside the cheeks and lips, which in time appear 
reddened and bare of epithelial covering. The 
tongue is very sensitive, not only to salt and 
acid substances, but such apparently non- 
irritating substances as bread, potatoes, etc., 
gi^o rise to pain in the mouth. The senses of 
iaste alid smell are also impaired in advanced 
cases. Discomfort in speaking and swallowing 
is commonly complained of in sprue, and occas- 
sionallj profuse salivation. 

An ulcer, described by Crombie, and named 
“ Crombie’s Molar Ulcer,” which appears be- 
tween the two last molar teeth of either the 
upper or lower jaw, is considered by some to 
be a sign of commencing sprue. Dyspepsia 
in sprue is usually of the atonic variety, and 
attended b}^ the feeling of fulness and uneasi- 
ness over the stomach, eructations, belching, 
heartburn, etc. ; the appetite is variable, and 
vomiting may become pronounced, the vomit 
being mostly of a sour . character, with a faint 
taste and odour, and with much mucus. Curi- 
ously enough, the vomiting most frequently 
occurs about midday. The niouth, fauces, and 
gullet feel so hot at times that the patient is 
tempted to sip cold or ice-cold water, or sucks 
ice persistently. The patient in course of time 
loses weight, the subcutaneous fat disappears, 
the skin becomes dry, harsh, and loose, the 
features appear drawn, the sclerotic is of a 
^pearly white hue, ansemia becomes more marked, 
and oedema in advanced cases develops in the 
feet and legs. Irritability of temper, low 
spirits amounting even to melancholia, and 
progressive weakness increase as the ailment 
develops and in proportion to its severity. 

The physical signs are chiefly confined to 
the abdominal organs. The abdomen, at first 
rather retracted, becomes somewhat distended 
at a quite early period in the disease, but its 
walls are soft, and the hand i*n palpation can 
be pressed deeply without any endeavour at 
resistance. In the last stages of fatal cases the 
abdomen sometimes shrinks and retracts, cor- 
responding with the general emaciation. The 
liver shrinks in size at an early period of the 
disease, and it is even difficult at times to 
discover any hepatic area of dulness in long- 
standing cases of sprue. The other organs of 
the abdomen present no characteristic feature. 
The urine is usually limpid and light in colour, 
with a low specific gravity, and, except in the 
last months of illness in fatal cases, albumin in 
the urine is not met with. 

Fever is not a distinctive feature in sprue. 
A temperature below the normal is the rule, 
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but during an attack of sore mouth therais a 
slight evening accession, and during the last few 
weeks or months of fatal cases a temperature 
between 100'" and 102"' or 103° F. is the rule. 
As weakness progresses a dry cough is often 
present, and the voice, at tirst hoarse and 
harsh, may be reduced to a whisper. The skin 
exhibits patchy brown pigment spots. Prf|fuse 
night-sweats are frequently complctined of. 
Slight inflammation of the rectum, attended 
by some blood and mucus in tlie stools, and 
with anal discomfort and pain, is common in 
fatal cases. The immediate cause of death is 
usually pneumonia or cardiac failure ; tiie 
patient dies exhausted, worn out by the long 
period of physiological starvation of his tissues 
and organs. The duration of the disease is quite 
indefinite, amounting it may be to many years. 

Fathokxjical Anatoiiiy, — The body appears 
shrunken and emaciated, as in a person dead 
from starvation. Unless some inflammatory 
changes have supervened, the lungs appear pale 
and shrunken. The liver may be pale or very 
dark in colour, or at times bile-stained ; it is 
much reduced in bulk and weight. The spleen 
is small and usually amemic. The stomach and 
intestine look pearly white, the stomach some- 
what distended, the small intestines atrophied 
or contracted, and the large intestine distended 
and its wall well-nigh translucent. The mucous 
and submucous tissues are loosely adherent to 
the muscular walls, and are easily stripped off 
the intestinal surface. No ulceration is met 
with in the small intestine, but here and there 
erosions occur in the large bowel and in the 
rectum. 

Microscopically examined, the epithelium of 
the intestine is found in parts to be lacking ; the 
villi, Licberkuhn’s follicles, the solitary glands, 
and Peyer’s patches are atrophied and in many 
parts have wholly disappeared. Other observa- 
tions arc a cirrhotic condition of the submucous 
coat, and cyst-like dilatations of follicles in the 
submucous coat, filled with a gummy, semi- 
purulent-looking material. Fatty or amyloid 
degeneration of the intestinal mucous mem- 
brane has been noted, and atrophy .(occasionally 
enlargement) of the mesenteric glands. 

Diagnosis, — Persistent mouth tenderness and 
diarrhoea are the two diagnostic features of 
sprue. Until these are established as something 
more than mere temporary derangemejits, such 
ailments as stomatitis, glossitis, and dyspeptic 
ulcers of the tongue may be mistaken for the 
beginning of sprue. When the disease is 
established the bare surfaces of the oral, faucial, 
and pharyngeal surfaces, the gastro-intestinal 
condition, the distinctive stools, and the accom- 
panying loss of weight and anaemi^v characterise 
sprue with sufficient exactitude to allow of a 
positive diagnosis. The later stages of sprue 
resemble very closely the later stages of chronic 
dysentery, and it is chiefly by the antecedent 


history, in the absence of microscopic or bacterio- 
logical evidence, that a conclusion is arrived at. 
Amongst natives tlie condition of the mouth 
due to betel-chewing resembles veiy ^closely 
the appearance met with in sprue, but the 
red staining of the tongue and buccal cavity 
generally, and the absence of gtjistro-hitestinal 
derangements in betel-chewers, at once difler- 
entiate tliC condition. 

Prognosis. — Sf>rue is always to regarded 
as a serious ailment, in persons over fifty 
recoveries are rare, but in younger persons, if 
the disease is treated early, and especially if 
the patient can b'tive the warm climate where 
he or she co.'^T-ycted tht' disease and reside in 
a temperate climate, good hopes of recovery 
may be entertained. One of the most grave 
complications of sprue is pregnancy, the patient 
usually dying immediately or within a few days 
after the child is born, be it at the full time c)r 
somewhat prematurely. The treatment involves 
so great an amount of self-denial that but few 
have the fortitude to go through an uninter- 
rupted course of the dietetic restraint necessary. 

Treatment. — Dietetic Treatment. — 1 . The 
pure milk treatment consists in putting the 
patient upon milk, and’ milk only, for some con- 
siderable period, it may be for many months. 
It is wise to commence by keeping the patient 
in bed for say a month at least. The milk 
may be taken cold, warmed, scalded or boiled, 
according to taste. Thejre is no doijbt that 
sterilised, freshly drawn milk is the best form 
in which to exhibit milk when this can Itp had. 
The quantity of milk to be given in the twenty- 
four hours should not be less than four pints 
nor more than six. The patient should be fed 
every hour or every two hours ; the milk should 
be sipped slowly, or taken even with a teaspoon. 
Aeration of the milk by some one of the patent 
methods of aeration without diluting the milk 
is to be commended. 

2. Meat Diet. — The writer advocates meat 
diet in place of milk, holding that cure is de- 
layed by keeping the patient on milk. The 
effect of giving milk only is to bring about a 
stool which may be solid, hut whicli is little 
more than amass of soft, cheesy material having 
neither the fa3cal odour of a healthy stool nor 
with any of the evidence tliat the bile or in- 
testinal juices are called into play. The atropliy 
of the liver is a marked pathological feature of 
sprue, and as milk does pot call the liver of an 
adult into physiological activity, that organ 
continues to atrophy and tc. become less and 
lessn active. The regime pursued in advanced 
cases of sjjrue, when the patient is very weak 
and anyemic, is to put the patient to bed, to feed 
the patient everyffiour, even every half-hour, or 
in desperate cases every five minutes it may 
be, with teaspoonfuls or dessertspoonfuls of beef 
juice made from the fresh beef, not the prepared 
article ; and to supplement this wdth scraped 
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beef, raw meat, beef jelly, calf’s-foot jell}^, oi 
even plain jelly. An a drink, plain hot water in 
considerable quantity may be given with benefit: 
as alternative drinks, whey, made by precipitat- 
ing the curd of milk by rennet ; rice water, the 
water in which rice is boiled (conjee) ; rice tea, 
made b^ roasting rice until it is brown, and 
then making an infusion by pouring boiling 
water over it. 

, As the patient's strength inlproves, as in all 
probability it will, the intervals of diet may be 
increased, and raw meat sandwiches given occa- 
sionally. Soon finely minced beef, passed thrice 
or oftener through the mincing machine, beaten 
up into a thick cream with a little water and 
with salt added, is to be gradually “ warmed " 
in a saucepan, and given in small quantities 
according to the strength of the patient. As 
the condition improves a baked apple may be 
added to the diet, and the simplest form of 
diabetic bread. Subsequently the patient is to 
be kept on underdone meat, chicken cream, 
steamed chicken, game ; and, if the diarrhoea 
is in abeyance, rice, well steamed and dried, is 
tolerated when the simplest form of milk pudding 
will cause diarrhoea or flatulence. Should the 
patient not be alarmii'igly feeble, he may be 
placed on meat, thoroughly minced, and care- 
fully “ warmed ” at once, giving 5 oz. at a time 
and thrice daily. Between meals the patient 
is to have beef jelly, chicken jelly, or plain 
jelly to* satisfy the cr^vir.gs of appetite, for he 
must never be allowed to be hungry. When the 
patient wakes at night he must be fed system- 
atically. 

The very first meal of a “ meaty " nature will 
bring down a bile-stained motion. Pent up so 
long, there is a tendency for bile at first to cause 
looseness, which, however, must not induce the 
practitioner to change the diet, or to administer 
drugs whereby to check the diarrhoea. It is an 
axiom in the treatment of sprue that astringents, 
given with the purpose of arresting diarrhoea, 
are a mistaktj. When the diarrhoea increases, 
or the stools show signs of fermentation, the 
writer invariably administers a teaspoonful or 
two of castor oil,«'with the object of sweeping 
away the offending material, instead of attempt- 
ing to retain it in the bowel to work further 
mischief. , 

The shrunken liver will, by this treatment, 
be found to increase rapidly in size, the disten- 
sion or retraction of the abdomen will subside, 
but the cure will not be effectual until the liver 
regains its norma^size. 

As adjuncts te this system of diet the patient 
must be kept in bed, it may be for a few days 
only. A wet pack, warm at first, but used cold 
as soon as possible, should be applied to the 
abdomen night and morning for two hours at a 
time. The “ pack " must be kept firmly in 
place, so as to exercise some compression, 
by a large bath-towel wrapped round the body, 


pulled tightly, and secured by safety-pins. 
Between the applications of the wet pack a pad 
of flannel or cotton-wool, also tightly supported 
by a body-bandage, should be placed over the 
abdomen. 

The Fruit Cure . — The good obtained by Van 
der Burg in ' Java by freely administering such 
fruits as strawberries, apricots, peaches, apples, 
pears, bananas, grapes, and even such fruits as 
mangostenes, melons, etc., peculiar as it may 
seem, is commendable as a reserve method of 
treatment. Thin found strawberries efficacious. 
T^e rationale of the treatment may consist in 
the fadt that a scorbutic element is present in 
sprue, a condition by no means unlikely. 

Drugs play but a small part in the treatment 
of spri e. Bael fruit has been tried in British 
India and in Siam. The fruit must, however, 
be recently prepared from perfectly fresh fruit ; 
it is doubtful if the preparations made from the 
dried fruit, or that have been long kept, are of 
value. Santonin, in the opinion of Begg, in 
Hankow, China, holds a high place as a remedial 
agent in sprue. He insists that the santonin 
should 1)0 of the yellow (impure) variety, or 
rendered yellow by exposure todight. Begg 
first administers a dose of castor oil, and then 
gives six doses of santonin of three grains each. 
Other drugs, such as bismuth, papain, mercurial 
salts, sulphuric acid, opium, vegetable charcoal, 
have all been employed, whereby to treat symp- 
toms as they arise, but with no specific intent. 

The local condition of the mouth is^at times 
so troublesome as to require relief. Painting 
the tongue with 1 to 10 per cent of solution 
of cocaine before taking .food is rational and 
efficacious in allaying pain and allowing food to 
be taken. Rinsing out the mouth when there 
is much buccal ulceration with 1 per cent 
solution of carbolic acid affords relief and pro- 
motes asepsis. In place of carbolic acid, mouth 
washes of alum, chlorate of potash, and even 
common salt may be tried. Van der Burg 
recommends rinsing the mouth out with a 
tincture made from the rind of the Heterocarpus 
indicus. When ulcers are troublesome, touching 
their surfaces with sulphate of copper favours 
a return to a healthy action. 

Hill Diaruhcea 

Observations made in many parts of the world 
point t<?) the prevalence of an intestinal flux 
when a high 'altitude is reached. At the hill 
stations in India this phenomenon has been 
more frequently observed than elsewhere. This 
is, in all probability, owing to the fact that 
more Europeans seek the hill stations in 
Northern India than in any other country ; 
and, perhaps, the fact that the heights are 
quickly reached from plains where intense heat 
prevails, serves to increase the tendency to the 
complaint in this part of the world. 

The etiology of hill diarrhma is not known, 
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but in all probability it is duo to a sudden 
change upon the economy caused by marked 
atmospheric changes in the temperature, in the 
barometric pressure, and in the humidity. The 
action of the skin being checked, partly by the 
fall in temperature at high altitud^, and partly 
by the increased humidity, extra work is tfirowri 
upon other excretory organs which, until ‘the 
balance is adjusted, may show itself in increased 
excretory activity of the lungs, the kidneys, and 
the intestines. There may be some further 
direct cause for hepatic insufficiency and portal 
congestion which determines the flux being im- 
testinal. The height at which hill diarrhoea is 
observed is anytliing from 1000 to 10,000. 
When the complaint was first recorded an 
elevation of 6000 was the lowest level at which 
it was stated to appear, but during recent years 
hill diarrhoea has been observed at much lower 
levels. The writer observed that many residents 
near the seashore in Hong-Kong had diarrhoea 
for a week or two on taking up their abode at 
alwrit 1000 feet above sea-level. Other theories 
of causation have l)een advanced. The un- 
filtcred and unsettled water from mountain 
streams in the* Himalayas are stated to contain 
fine particles of mica and grit, and to the 
mechanical irritation produced by these hill 
diarrhena has been attributed. So far, there- 
fore, a climatological and mechanical explana- 
tion has been sought, but the cause may belong 
to bacteriological or other factors, of which at 
present, Imwever, nothing is known. 

Signs and Sgmptoms. — Immediately upon 
reaching an altitude of, say, a few thousand feet 
above a tropical plain, some persons are liable 
to be attacked by a looseness of the bowels 
characterised by several peculiar and distinctive 
features. The stools begin usually about 4 a.m., 
and between that hour and noon some six or 
seven stools occur. The patient wakes sud- 
denly with an intense desire to go to stool. 
The motion is attended by a sense of relief, and 
with but little griping or tenesmus. Stools are 
repeated, it may be every hour up to say 
11 A.M., and they then cease for the rest of the 
day, to recur only in the rjarly morAing of the 
following day. With almost mathematical 
regularity do these stools appear for days, or 
even v/eeks, until, in fact, the patient becomes 
acclimatised, or until he seeks relief by return- 
ing to the plains. The motions ^^vary ^n con- 
sistence, being at times watery, but more often 
of a thicker, pasty character, and of a dirty 
white or pipe-clay appearance. Flatulence and 
dyspepsia are marked accompaniments of the 
troublesome diarrhoea, the^ abdomen becoming 
prominent and flabby from gaseous distension 
of the stomach and intestines. 

Diagnosis , — The sudden appearance of pipe- 
clay loose motions occurring during the earlier 
part of the day when a high, or fairly high, 
altitude is reached, and disappearing when 
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lower levels are revisited, serve to sufficiently 
distinguish hill diarrhoea from other forms of 
intestinal flux. 

Prognosis. — After a week or two hill diilrrhoea 
may disappear spontaneously, the patient be- 
coming acclimatised ; on the other h%nd, the 
complaint may require the patient’ to return to 
the plains, , owing to persistence of the symp- 
toms, and to th^ development of considerable 
debility. Tu some cases sprue has been ' 
observed to result from hill diarrh ea. 

Treatment by rest, lict, and drugs aflbrds 
relief in some cases. A milk diet is usually 
prescribed, and with occasionally excellent re- 
sults. Several aids to digestion, such as pepsine, 
lactopeptine, acids, peptonised foods, etc., are 
beneficial ; and Crornbie {Indian Medical Gazette., 
Dec. 18S0, May 1892) advocates well-diluted 
drachm doses of liquor hydrargyri perchloridi 
after meals. 

Spurious. — False, imaginary, or bastard ; 
e.g. in such terms as false or sjmrious labour 
2 xiins and spur ions preg^iancg (pseiidocyesis). 
See PsEUDOCYESis ; Ovaries, Diseases of {Ovar- 
ian Tumours^ Diag7iosis). 

Sputum. See Expectoration and Ex- 
pectorants. See also Asthma {Syrnptoms ) ; 
Bronchi, Bronchitis {Etiology., ]\ Hero-organisms 
in Sputum) ; Bronchi, Bronchitis {Clinical 
Varieties, Foetid Bro7fchifis\\ Children, Clinical 
Examination of {Bespiratory System, Sputum) ; 
H YD at ID Disease {Ptdmonai'y Echinorged) ; 
Lung, Tuberculosis of {Expectoratimi) , Lungs, 
Gangrene op {Sympto7ns) ; Lungs, 1'arasitic 
Affections of {Aspergillosis)', Mediastinum 
{Cancer, Symptoms, Cough) ; Pneumonia, 
tdLiNiCAL {Clinical Features, Sputu7u). 

SCfUSima^ — A scale, e.g. of the epidermis ; 
or scale-like bone, e.g. the squamous part of the 
temporal bone. 

Squa.mipinnes. See Sna^e-Bites and 
Poisonous Fishes {Coral Fish or Squamipdines) . 

Squa.mO-. — in compound words squamo- 
(Lat. sqvAxma, a scale) means relating to a scale 
or to a scale-like bone, such as the squamous 
temporal ; c^g. seq^juamo-sphenoid (belonging to 
the squamous part of the temporal and to the 
sphenoid bone), squamo-zygonuitic (belonging to 
the squamous and zyg^imatic parts of the 
temporal bone). 

Squa.mOU8. — Scale-shaped or scaly, or 
related to parts which are scafe-like ; e.g. the 
squamous sutui'e of the skull (between the 
squamous temporal and the frontal and parietal 
bones). 

Squill. — The sliced bulb of Urginea scilla, 
a plant of the Mediterranean coast. The most 
active principle is scillitoxin, and there are also 
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present mUipicrin and scillin. Dose — 1-2 ^r. 
Preparations — 1. Tinctura Scillae. Dose- -5- 
in. 2 . Synipiis Scillse. Dose — J-1 3 

Oxymbl Scilhe. Dose — J-1 3 . 4. Acetum Scilla;. 

Dose — 10-30 ni. 5. Pihila Scillee Coinposita. 
Dose — 4'^ PiLda Ipecaciianhse c. Scilla. 

Dose — 4-8 gr.'' 

The action of squill reseinhles closely that of 
digitalis, but it is a much , more powerfully 
' irritant drug. It may set up severe gastro- 
intestinal disturbance ; and while being excreted 
it exerts an expectorant and a diuretic action. 
It is largely employed as a diuretic in dropsy, 
especially when of cardiac origin, and should 
be combined with digitalis in such cases. A 
favourite pill contains squill, digitalis, and blue 
pill, one grain of each. As an expectorant also 
it is invariably administered in combination 
with other drugs. Ib is especially helpful as an 
ingredient of cough mixtures for chronic bron- 
chitis' when the expectoration is scanty and 
tenacious, or when a very co[uous secretion is 
incompletely expectorated. It should not be 
given in acute bronchitis on account of the 
increased congestion of the mucous membrane 
produced. It should b|j discontinued if it sets 
up dyspeptic trouble. 

Squilli lnclia,n. — Urginea or Indian 
Squill is obtained from the younger bulbs of 
Urginea indica and of Scilla indica ; it acts in 
the same way as ordinary squill, and it is in- 
cluded in the Addendum to the B.P. of 1898 
(published in 1900). There are six official pre- 
parations : (1) the Acetnni Urgineoe (dose, 10- 
30 m.) ; ( 2 ) Oxymel Urginece (dose, J -1 fl. dr.) ; 
(3) Pihda IjiecacAianhae cum Urginea (dose, 
4-8 gr.); (4) Pilula, Urgineev Cornposiia (dose, 
4-8 gr.) ; (5) Syrvjms Urginea^ (dose, J -1 fl. dr.) ; 
and Tinctura, Urgineiv (dose, 5-15 m.). 

Squinting*. See Strabismus and Cross 
References. See also Brain, Cerebellum, Affec- 
tions OF (y^nnioirr, Symptoms^ Ocular Kerves) ; 
Conjunctive, Diseases of {Ophthalmia Neona- 
torum., Sequela^) ; Ocular Muscles, Affections 
OF (Paralysis) ; T^5Tany (Afotor Symptoms). 

Ss. — Abbreviation of semis, one-half. See 
Prescribi NO (A hhreviatioris). 

Stabs. See Medicine, Forensic {Various 
Kinds of Wounds). 

Stacke’s Op^eration. See Ear, 
Middle, Chronic Suppuration {Treatment). 

Stadium. — A stage, e.g. the stadiuni de- 
crementi in a fever (stage of defervescence). 

Staffordshire Knot. — A method of 

ligaturing the pedicle of a tumour, etc., intro- 
duced by Lawson Tait in ovariotomy ; a double 
ligature is carried through the pedicle, the loop 
is then brought over the tumour and one of 
the ends brought out above it, the ends are 


theli drawn tight and a reefing knot tied on 
them. 

Staggers. See Hydatid Disease. 

Stahl’s Ear. — A congenital deformity of 
the outer ear consisting in a flattening and 
fol(?iing over of the helix, so that the fossa ovalis 
and the scaphoid fossa are not visible. 

Stains and Staining. See Post- 
mortem Methods {Staining of Sections). 

I Stalk. — A pedicle or lengthened support 
of an organ or part (normal or morbid) ; e.g. the 
allantoic stalk, optic stalk, etc. 

St. Am and. See Balneology {France). 
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See also Hypnotism {Therapeutic Uses, Statii- 
mering) ; Hysteria {Disorders of Respiration). 

Stammering (or stuttering) is a functional affec- 
tion of speech, and in order to understand its 
causation and treatment it will be necessary, in 
the first place, to give a brief analysis of the 
processes concerned in the production of ordin- 
ary speech, and, secondly, to note what altera- 
tion in the processes causes this affectffin. 

Speech consists of words. Words are com- 
binations of vowels and consonants. 

In the formation of these vowels and con- 
sonants the concerted action of three separate 
mechanisms is necessary : — 

I. The respiratory mechanism to supply 
the breath which puts the vocal cords into 
vibration. 

II. The laryngeal mechanism. This consists 
of two parts : {a) the true vocal cords, which, by 
their vibration, give rise to the voice or sound 
of speech ; and (b) the false vocal cords, which 
control the exit of the breath. 

III. The^oral, or rather the oro-nasal mechan- 
ism, which, by means of the iips, teeth, tongue, 
and soft palate, moulds the voice into tlie 
different vowels and consonants. A vowel has 
been defined by Ellis as “a modification (due to 
resonaiicc in the cavities above the larynx) of 
an original quality of tone, produced by the 
vibrations of the vocal cords in the larynx.” 
Every vowel is a continuous voice sound, and 
calls the above three mechanisms into play. 

Consonants may be divided into two main 
groups : ( 1 ) Breath or voiceless consonants, in 
which there is no voice sound ; and (2) Voiced 
consonants, which have the same oral position 
as the first group, but have in addition a con- 
comitant voice sound. The following table re- 
presents the physiological alphabet constructed 
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by Alexander Melville Bell in 1849. In it the 
coQSonants are placed in parallel lines : — 


V oiceless. 

Voice. 

V oice 4- N asality . 



m 

f 1 

V 

1 

wh 1 

w 

1 

t ! 

d i 

1 n 

th i 

th (dh) 



1 



r 


s 

z 


sh 

zh 

• 


y 


k 


ng 


On referring to the table, it will be seen that 
in order to form the breath consonants the 
breath is completely obstructed at three 
points : — 

(1) By contact of the lips. 

(2) By contact of the tip of the tongue with 
the anterior part of the palate. 

(3) By contact of the back or root of the 
tongue with tfie posterior part of the palate. At 
the first of these points are formed the articu- 
lations p and b ; at the second t and d ; and at 
the third k and (j (“hard ; the former of each 
of these parts being the breath,’^ and the 
latter the “ voice forms of the articulation. 
While the oral organs are in obstructive contact 
the breath or voice may be made to issue bp the 
nostrils. This is the mode of formation of the 
English elements m, n, and tie/. For m the lips 
are closed, as in forming p and b ; for 7t, the 
tongue is on the palate, as for t and d ; and for 
ng^ the posterior organs are in contact, as in 
forming k and g. 

F and v are formed hy partial contact of the 
lower lip and upper teeth ; th and th (d/i) by 
partial contact between the tip of the tongue 
and the upper teeth, and I by partial contact 
of the tip of the tongue and forepart of the 
palate, while the sides of the tongue vibrate 
freely. 

In trilled r the^ tip, and not the* side of the 
tongue, is allowed to vibrate, thus differing from 
I with which it is often confused. In wh and 
there is merely approximation of the lips, and 
in s and z, sh and zh, and y approximation of 
different parts of the dorsum of tfee tongue to 
the hard palate. 

In the formation of these consonants it is well 
to bear in mind that m, n., ng.^ r, dh., zh.^ w, 
and y can be compared to the vowels, in that 
they are all continuous vo\ce sounds, and like 
them are seldom a cause of trouble to the stam- 
merer. Any or every one of tiie other conson- 
ants, however, may present the greatest diffi- 
culty. 

In the formation of the breath consonants 
there is one point of the utmost importance, 


which, so far as the writer is aware, is men- 
tioned by Melville Bell, and by no other writer 
on the subject. As it is important not only-*in 
the correction of speech affections, but afso con- 
stitutes a crucial distinction between good and 
bad voice production, it will be best to give it 
in his own words — * 

“The voice-organ and the articulating organs 
are entirely sepiuiate and independent ; and the 
elements of their respective utterances are nof 
coalesceiit, but merely sequent, h iwever rapid 
and close may be Tieir apparent connection. 
All actions of tlie vocal organs which partially 
or wholly obstruct, or which compress the 
breatli or voices, are called articulations (or con- 
sonants). The necessary effect of such obstruc- 
tions or conqyression is a degree of exj)losiveness 
in the breath when the conjoined or approxi- 
mated organs arc separated. Hence arises an 
element of audibility produced by or with the 
mouth. When the current of uiivobalised 
breatli is altogether stopped by organic contact, 
as in p^ f, the only audibility that the letter 
so formed can have is the puff or explosion 
which follows the separation of the organs. 
This must therefore W clearly heard, or the 
letter is partially lost. In the mode of produc- 
ing this little effect lies one of the most import- 
ant principles of speech — a principle on the 
right application of which depends much of a 
speakers distinctness, ^and all his ease* Here 
lies the point of importance. If only the breath 
in the mouthy and not any from the lungs^ be 
ejected^ a distinct sharp, (/nick percussion will be 
heard, 'which gives to these breath articulations 
all the audibility of lohich they are susceptible^ 
The want of pharyngeal power manifests itself 
•4>y distension of the lips and cheeks for 7) and b; 
by incontinency of breath for t, k, d, y, by 
laborious actions of the chest to create the ex- 
plosive audibility of these letters ; by scattering 
the saliva for .%f and other continuous elements ; 
and by general indistinctness of articulation. 
It is the want of power to retaift the breath 
after consonants which causes the great diffi- 
culty that stammerers expedience in joining 
consonants to succeeding vowels. They will 
often get smoothly over the consonants and 
stumble at the vowel. They must bear in 
mind that tht* breath in articulation is exploded 
from the mouth, and not from the chest. The 
space within which the air is compressed is above 
the glottis ; and the effect of the compression 
must not be communicated l^low the glottis. 
The quality of clear-cut articulation depends on 
the erne separation of the functions of the vocal- 
ising and articulating organs. The vocal sound 
seems to be unbroken, because the actions of tlu 
tongvs and the lips, while interwoven with it, do 
not interfere with it. 

“All singers and all speakers may attain this 
bright excellence of articulation b}'^ forming con- 
^ Postscript on Elocution. 
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sonants with the economic impulses of the 
pharynx instead of the wasteful explosion of 
bfaath from the chest/' 

Even Wyllie, in his classic work, The Dis- 
orders of Speech, has failed to note this import- 
ant practical point. 

Thins in speaking of his physiological alphabet 
he says : — 

“ Before I proceed to draw tip this alphabet 
let LIS consider, in the light of a few exaniples, 
the delicately co-ordinated action which is 
carried on in combination by the two mechan- 
isms, laryngeal and oral, in the production of 
ordinary speech. Take the word satisfy. Here 
the laryngeal mechanism is called upon to touch 
off three separate vocal sounds, each of which 
is evolved by the vocal cords during an instant 
of approximation, viz. the sounds a, i, and y ; 
and, between these sounds, the open glottis must 
'permit the current of air to pass noiselessly into 
the mouth, v)here it loill be utilised for the produc- 
tion of the voiceless consonants, which are made, 
as it were, to clothe the vowels in front and be- 
hind. Let the naked vowels, as they sound in 
‘ this word, be pronounced, and then the full 
word itself ; and tlie e^itreme delicacy and ex- 
actitude of the throe separate co-aptations of 
the vocal cords will be realised. Let there be 
any delay in the pronunciation of the first vowel, 
and the initial .s* will be liissed and prolonged 
cxactl}^ as it is by th^ stammerer. 

‘ But the voice is not an exclusive possession 
of the vowels ; many of the consonants are also 
in paH made up of voice. Take the word wo'tuier, 
for example. Here every letter, consonant and 
vowel alike, contains voice ; so that the larynx 
has to maintain its vocal cords in co*aj)tation 
throughout the whole word, which may even be? 
repeated many times in a deliberate and con- 
tinuous hum. But add to this word the final 
syllable ; and as the word, with this addition, 
is being hummed over, note the moment of 
interruption of the hum during the production 
of the voiceless /. For a mojnent the vocal cords 
have been thy'oion apart to permit of the passage 
of voiceless air for<the f ; but they are immediately 
brought together again fert' the production of the 
vocal u. These examples may suffice to show 
what a delicate and exact work the larynx has 
to perform, in supplying the vocal element to 
the vowels and vocalised consonants, and in 
intermitting the voice ^production when the air 
is required for consonants that contain no 
voice.” 

A comparison of the statements of Belj, and 
Wyllie respectively shows a fundamental differ- 
ence betw^een their conceptions of consonantal 
production. In the writer’;^ opinion, not only 
is Bell’s explanation the more accurate one, but 
it has the additional advantage of usefulness in 
the treatment of stammering. The practical 
lesson to be drawn from Bell’s dictum is that it 
is not necessary to intermit the voice (as stated 


by Wyllie) in* order to interpolate the con- 
sonants. • 

In addition to the above-mentioned three 
points of closure which have, by Wyllie, been 
aptly named the 1st, 2nd, and 3rd “stop posi- 
tions” respectively, there is another point, at 
whiph the larynx can be completely obstructed, 
so that neither breath nor voice can issue. The 
discovery of this was made by Wyllie, and 
published by^ him in 1866. He then showed 
that there is in the larynx a double valve, con- 
sisting of the true and false vocal cords, and 
thht ^he latter control the exit, whilst the 
former control the entrance of the air into the 
chest. 

Bearing these facts in mind, we will now 
consider what takes place when a fit of stam- 
mering comes on. In some few' cases there is 
a w’ant of co-ordination between the respiratory 
and laryngeal mechanisms, and the patient may 
even try to speak without first inhaling. In 
the great majority of cases, however, the want 
of co-ordination is between the laryngeal and 
oral mechanisms. The result has been well 
described by Kussmaul, who gives the following 
graphic word-picture of a paroxysm of stam- 
mering : — 

“He closes the oral canal at one or other of 
the closing points, according to the nature of 
the letter to be articulated, and this he does 
as w^ell as a man wdio possesses the faculty of 
speech could do it ; instead, however, of allow- 
I ing the vow'cl to follow without delay, 'he presses 
his lips, or his tongue and teeth, or his tongue 
and palate, more firmly together than is neces- 
sary ; the explosive escape of breath does not 
take place, the other muscles of the face and 
those of the glottis, and even the muscles of 
the neck, become spasmodically affected like 
those of articulation, gesticulatory movements 
are made, the abdomen is retracted, the head is 
drawn backw'ard, and the larynx is drawn 
forcibly upw’ard, until finally he works himself 
into a state of frightful agitation ; his heart 
beats forcibly, his face becomes red and blue, 
his body is bedew'ed with perspiration, and he 
I may present the £t^pearan<?e of a complete 
maniac.” 

In all such cases, voice, produced by the 
laryngeal mechanism, is w^anting, and the 
stammerer, not knowing what is at fault, mis- 
directs his energy into the oral mechanism, 
“From the nerve centres of oral mechanism 
thus surcharged,” as Wyllie points out, an 
“overflow' in many cases occurs.” “The habit 
of overflow in the nervous mechanism of articu- 
lation w^ears, in time, easy channels for the 
overflow ; so that very slight surcharge may 
eventually suffice to produce spasmodic move- 
ment of the neighbouring muscles.” 

When the obstruction is caused by the action 
of the false vocal cords the sufferer may stand 
with the mouth wide open, and perhaps with 
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the tongue protruded, and whe^ the spasm is 
relaxed the words pour out until there is no 
breath left. On renewing the breath the same 
thing may occur again. This is the explanation 
of that less common variety of stammering in 
which the patient sticks at initial vowels. It is 
interesting to note how well this condition has 
been described by Shakespeare.^ ^ 

Etiology. — The causation of stammering is 
somewhat obscure. It is said by many writers 
to be hereditary, and to occur especially in 
families with a neuropathic diathesis. Such an 
explanation, however, does not cover the whple 
field, because, as all speech is primarily Hue to 
imitation it is highly probable that cases of 
so-called heredity are really to be explained by 
imitation, and on the other hand many stam- 
merers are not only in the beginning strong 
and healthy in themselves, but come of a 
healthy stock. When the alFection, however, 
has persisted for some time, the daily and 
hourly w’orry and annoyance which it causes 
tends to produce other nervous symptoms, 
which, of course, will be doubly marked if the 
patient be of a nervous diathesis. The writer 
knows of oric^ family in which the eldest child 
contracted the habit from a stammering nurse, 
and the five younger members all became stam- 
merers. The youngest member, having had 
five bad examples, is much the worst. It is an 
interesting fact, also, that in tw^o at least of the 
family the stammer disappears on removal from 
the family circle for a short period, and re- 
appears on rejoining it. 

The commonest cause, however, is undoubtedly 
imitation. In most cases the imitation is un- 
conscious, but in some it is done to tease and 
annoy a companion, and is persisted in until 
“the biter is bit.” 

A sudden shock or fright has sometimes been 
the starting-point, or a severe and unmerited 
whipping at school. In some instances the 
affection has come on during convalescence from 
severe illness, such as typhoid fever or diph- 
theria. In the latter paralysis of the soft 
palate or diaphragm may have been a factor 
in the case. ^ * 

It has been stated that it does not occur in 
Jews owing to their being circumcised, but two 
of the author’s cases have been Jewish boys, 
one of whom had an elder sister who also 
stammered. The occasional associatiori»of stam- 
mering with adenoid growths *in the naso- 
pharynx has also been noted. 

Many other sources of peripheral irritation, 
such as intestinal worms, or the eruption of a 

^ “I prithee, tell me who *is it quickly, and speak 
ajmee. I ^voiild thou couldst ste imer, that thou 
mightst pour this concealed man out of thy mouth, as 
wine comes out of a naiTow-necked bottle, either too 
much at once, or none at all. I prithee, take the cork 
out of thy mouth that 1 may drink thy tidings.” — 
you Like Ity Act III. Scene 2. 


permanent niolar tooth, or a tight prepuce, may 
act as exciting causes. 

Prognosis. — On the whole this is favouralde. 
Some cases get well without special trej^tment. 

A certain number are cured by so-called “stam- 
mer-doctors,” but, on the other hand, a certain 
number get worse under their tieatm^nt, or in 
addition to the stammer may acquire other 
habits e<p Tally objectionable and annoying to 
the bystander, such a.s beating time with tlie^ 
foot or hand, or nodding of the bead. Others 
may have been cured by properly qualified 
teachers who have studied the subject on 
scientific principles. 

But over and above all the cases of cure, 
there are some stammerers who have been 
taught what they ought to do, and who can do 
it, when reading or reciting aloud to themselves 
or speaking to their teacher, yet the moment 
they arc called on to take their part in daily 
life and to mix with strangers the stammer 
reappears, after perhaps months of liard work, 
and their case becomes as distressing as ever. 

Ill such cases, otherwise intractable, it has 
come within the writer’s experience that hypno- 
tism is sometimes of great benefit, and no case 
should be pronounced mcurable until this has 
been tried. 

Treatment. — The first step in the treatment 
is to attend to the patient’s general health, and 
to remove all sources of peripheral irritation 
whicli may have caused tlfe patient to sftimmer, 
or tend to maintain the condition. The teeth 
should be attended to. The pharynx and naso- 
pharynx should be inspected for enlarged tonsils 
and adenoid growths, and if present they should 
be removed. All male patients should also be ex- 
amined in regard to the condition of the prepuce. 

*Even in Jewish children this is necessary, as the 
operation of circumcision is not always efficiently 
performed by the Ilabhi, and the writer has 
seen a case in which there was distinct improve- 
ment in the stammering after the operation had 
been repeated by a surgeon. , 

Nervous and shy children should be removed 
from school, not only for their own sake, or 
because their life is often fhade miserable by 
the jeering of their companions, but also for 
the sake of the other children, who, by imitating 
them, may i;,hemselves become stammerers. 

The practice of putting several stammerers 
into a special class, so that their education may 
proceed wdth •the treatment of their 
stammer, cannot be recommended. Several 
patients have been brought Ct> the writer, who 
hadfbeen treated in this mannei^ Not only were 
the results unsatisfactory, but in some cases 
the affection had ]?een aggravated. 

The parents of stammerers seldom realise the 
importance of early treatment. They may he 
divided into two classes— (1) Those who pay no 
heed to the misery and discomfort which may 
be caused in childhood, or to the disabilities to 
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which the afiectiori may lead in after life ; anu 
(2) those who do not fail to recognise the desir- 
ability of treatment, yet are unwilling to have 
th^ir child removed from school in order that 
the treatment may be effectually carried out. 

In the case of a boy at a public school, there 
can be ilo doubt that it is much better and 
really a saving of time to have the boy kept 
from school for a term, or for such longer period 
4 »,s may sutlice to get rid of the stammering and 
establish a habit of correct speech. 

Stammerers as a rule, if the habit has per- 
sisted for any length of time, are deficient in 
initiation and in tenacity of purpose, and they 
may be roughly divided into two classes, viz. : 
those who are anxious to be cured, and those 
who are totally indifferent. With the latter 
class, of course, nothing can be done. But 
many boys who have not got to an age to be 
able to appreciate the importance of being cured, 
and ai;e unwilling to submit to treatment if 
carried on during their holidays, arc yet willing 
enough learners if they be kept from school 
and treated during term time. This difficulty, 
which the writer lias experienced several times, 
does not occur with girls, perhaps because they 
have not got such a keen sense of justice in 
regard to the proper employment of their 
holiday time. 

In the case of a very young child a successful 
cure may often be obtained by gently but firmly 
insisting on the repetiiioif of the letter or letters 
over which the child has stumbled, until they 
can ba pronounced quite smoothly. This can 
easily bo carried out by the mother or gover- 
ness. In treating a person old enough to 
re*ason for himself it is difficult to lay down any 
general rules, as each case must be dealt with ^ 
individually, and much depends on the aptitude 
of the pupil and on the abiliW of the teacher. 
The teacher must, however, first succeed in 
gaining the complete confidence of the patient, 
without which it is Tiseless to attempt the cure. 
For this rcasop, therefore, it often happens that 
one teacher may succeed where another has 
failed, even though both are teaching on the 
same lines. 

The fundamental fact which the stammerer 
must grasp before any progress can be made, is 
that his voice sound must be^mad'? as far as 
possible a continuous one. 

The method of treatment which will now be 
shortly e.xplained is based on that fact. It has 
proved successful in numerous cases, but at the 
same time, for the reasons above stated, the 
writer does not* set it forth as a univei*sal 
panacea. 

It has been stated by sever^il writers on the 
subject that most cases of stammering are due 
to a faulty method of respiration. Unfortun- 
ately this is seldom the case. If it were, the 
remedy would be so simple that no case would 
remain uncured. The fallacy of such a state- 


ment is also shown by making the stammerer 
sing or intone, when, although the method of 
respiration is the same during singing as it was 
during speaking, the stammer disappears, since 
during singing the demand for vowel sound in 
contradistinction to consonantal sound is para- 
mount. 

Ill the few cases in which the breathing alone 
is at fault, the patient tries to speak without 
sufficient air in the chest to set the vocal cords 
into vibration, or to keep them vibrating for 
more than a few seconds. This may be due to 
th^ fact either that he has not taken in enough 
air, or 'that he does not know how to control its 
exit, so that on the formation of the first vowel 
it escapes with a rush. The attempt is then 
made .o speak while the chest is empty, and 
as no voice is forthcoming, the energy is then 
misdirected from the laryngeal into the oral 
mechanism, and stammering ensues. The cure 
of such a case can usually be effected by teaching 
the stammerer how to breathe and how to con- 
trol the exit of the breath. 

But though in a few cases the respiration is 
primarily at fault, nevertheless it will be found 
that few stammerers know how* to breathe 
properly or how to control the exit of the 
breath. It will be observed, on testing with a 
spirometer, that their breathing capacity is 
small, and further that they cannot hold their 
breath for more than a few seconds. When the 
breathing capacity is small the chest is usually 
small also. It is a very widespread ^but mis- 
taken idea that a large chest measurement means 
a correspondingly large breath capacity, but 
nothing could be further from the truth. Most 
gymnasts have a large chest measurement, but 
this is often chiefly due to development of 
muscles outside the chest, while the bony frame- 
work itself may be small and comparatively 
useless as a breathing machine. It is therefore 
of the utmost importance that the stammerer 
should increase his breathing capacity, not 
merely to supply the motive power which throws 
the vocal cords into vibration, but also to enable 
the chest to act as a resonating cavity, and so 
lessen the strain put upon the throat during 
voice production. Exercises, ^uch as running, 
skipping, and hopping, which make use of the 
lower limbs, tend to increase the internal ca- 
pacity of the chest more than ordinary gym- 
nastics ot‘ wearisome exercises with dumb-bells, 
because in the^'former the ribs are free to move, 
whilst in the latter they are fixed so as to afford 
a point of resistance for the muscles which 
move the upper limbs. 

Physiologists have usually divided breathing 
into two types: “ordinary,” and “extraordinary” 
or forced. For the purposes of proper voice 
production, however, the breathing should be 
more than the “ordinary,” which suffices to 
supply the need for oxygen when the body is 
quiet, and less than “ extraordinary ” or forced. 
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During ordinary breathing the diaphragm 
undoubtedly plays the chief part, but in the 
deep breathing which the stammerer should 
cultivate, the diaphragm has a less active role, 
and chiefly prevents the tendency of the ab- 
dominal contents to be aspirated into the chest, 
This can be seen on watching the upward move- 
ment of the diaphragm by means of the X-l'ays 
during a full inspiration. In this type of 
breathing the ribs move backwards and out- 
wards. They also turn on their axes and are 
raised (by means of the serratus magnus), and 
carry the sternum forwards and upwards. In 
so doing they carry the inner ends *of ttie 
clavicles, which are flxed to the top of the 
sternum, upwards and forwards. The chest is 
tlius enlarged in all its dimensions with the 
least possible exertion. The front abdominal 
wall sinks in, but is not pulled in by muscular 
effort. 

At the risk of repetition the writer particu- 
larly wishes to emphasise the fact that this 
method of breathing must not be confounded 
with forced, “ extraordinary ” or so-called “ cla- 
vicular ” breathing. In the latter the outer 
as well as tfle inner ends of the clavicles are 
actively pulled up, whereas in the former the 
inner ends only are moved, and they are pass- 
ively pushed up from below by the upward and 
forward movement of the sternum.^ 

After the chest has been filled with air the 
breath should then be allowed to escape slowly 
with a very slight hissing sound made with the 
mouth open, and due to the escaping breath 
being controlled at the larynx by means of the 
false vocal cords. Practice will soon enable 
the duration of escape to be extended from ten 
seconds to sixty. 

It may V^e thought that undue attention has 
been drawn to the question of breathing, but 
the writer has found that apart from the great 
improvement in general health which <piickly 
follows, nothing gives the stammerer so much 
confidence as his ability to take a full breath 
and hold it or control its exit at will. 

Let us now pass to consider the treatment of 
a case in which the starnrger is due* to the false 
vocal cords bein^ so closely approximated that 
no breath can pass until the spasm has ceased. 
In such a case the initial vowels are usually the 
stumbling-block. The patient must therefore 
he taught to alter the ordinary collections of 
voice production, and to produce each initial 
vowel by consciously permitting a slight escape 
of breath in the form of an aspirate, ha-he-ho 
instead of a-e-o. This preliminary escape of 
breath ensures a continuous flow of voice by 
preventing the spasmodic closure of the false 

^ Fuller directions for the practice of this type of 
breathing, which is so essential for the stammerer, will 
be found in a small pamphlet called Twelve Lessons on 
Breaihing^ by George E. Thorp, published by Reeves & 
Co., London. 


vocal cords. * This method, though ugly, must 
be continued until the stammerer has no fear of 
trying to pronounce an initial vowel. When 
this stage has been reached the preliminary afld 
accompanying escape of breath can be gradually 
decreased, until it is finally possible to attack 
each vowel quite cleanly and with, no jA-eceding 
aspirate. 

AVhen the fault lies in tlie obstructive closure 
of the oral mechanism, it is first necessary tq, 
find out on which consonants the greatest 
difficulty is experienced. If the case is slight, 
one may begin with tiiesc consonants, but if it 
is severe it is better to leave the consonants 
which give Uic‘ most trouble until the otliers 
have been dealt with. 

In some few eases it is sutfieieiit to point out 
to tlie stammerer that it is the lack of the voice- 
sound which causes the ditiieulty, and he is soon 
able to overcome it. 

In most cases, however, definite exercises must 
be given in order to show the stammerer how it 
is possible to keej) up a continuous or almost 
continuous voice sound without interruption 
during the formation of the consonants. 

Tor tliis purpose he should begin by intoning 
a vowel, say o, and eoiftiiiuc it as long as the 
breath lasts. When this can be done for twenty 
seconds, an attempt must be made to form one 
of the voiced consonants” without interrupting 
the flow of voice — thus o-vio-vio. In so doing 
the positions for the#cor#sonants are itot to be 
firmly taken, and therefore their sounds will at 
first be quite indistinct. As the writer^knows 
from experience how difficult it is in some cases 
to get tiie patient to hear that the voice-sound 
is being interrupted by the consonant, he w'oiild 
suggest tliat the exercise should be practised 
with the eyes shut and also with the ears closed. 
By this procedure it is possible to concentrate 
the attention much more easily on one’s own 
voice, and so to hear the slightest interruption 
ill the continuity of the sound. 

Other things being equal, it^will be found 
that the nasal sounds interrupt the tone least 
and are the best to begin with. After the 
exercise has been so mastered that it is possible 
to make the different consonants distinct without 
intermitting the continuous voice-sound, it must 
be repeated with the voiceless or breath con- 
sonants. This ^\dll be found to be very difficult, 
and ill some cases requires long and arduous 
practice. • 

When the stammerer has succeeded in doing 
this, he should discontinue tlfe intoning and try 
to ^o the same exercises in % drawling voice. 
He may then go on to words and sentences, and 
eventually to ordhiary conversation. 

At this stage some daily practice in reading 
aloud or repeating by rote should also be insisted 
on, and should be carried on for several months. 

Even after the stammer has disappeared, it is 
liable to return if the patient gets run down or 
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depressed, either from over- work 'or a severe 
illness. But the relapse is never so severe as the ' 
original affection, and is generally easily treated 
^he duration of such lessons should at first be 
only hiilf an hour. Two lessons of half an hour 
at different times in the day yield much better 
results than /)ne lesson in one hour. Where 
possible, the lessons should be taken continuously 
for two or throe weeks, and not spread over an 
interval of several weeks. * 

Sta.ncl3.rci. — Something, e,(j. a solution 
containing a fixed quantity of a reagent, used 
for making comparisons. 

StAnd^rdising*. — The making of phar- 
maceutical preparations in such a way that a 
given quantity contains a certain fixed propor- 
tion of the active principle of the drug ; the 
result is a standardised preparation. There are 
several such preparations in the B.P., including 
the Tinctura Opii, Tinciura JSfucis Vomicce.^ 
Extractum Belladonnoe Liqnidurn., Tinctura 
Cinchontje^ Aqua Laurocerasi^ etc. 

Stannius’ Experiment. —An ex- 
periment (application of a ligature between the 
sinus and the auricles "of the frog’s heart) to 
prove that, while any part of the heart has the 
power of originating rhythmical contractions, it 
is tlio sinus which usually does so. See Physi- 
ology, CiuouLATiON {Cardiac Contraction^ Sta7d- 
ing Meclhanism). 

St3pedectomy. — Excision of the tym- 
panic (fssicle, known as the stapes. 

St3pedius. — The name given to the 
mniscle inserted into the neck of the stapes ; it 
is supplied by the facial nerve. See Facial 
Spasm {Symptoms, Spasm of the Stapedius). 

St3pes. See Ear, Examination of {Ana- 
tomy of Tympaiiic Cavity) ; Ear, Middle, 
Chronic Suppuration {Recesstis Epitympanicus, 
Excision of the Osslcula A iiditus) ; Ear, Middle, 
Chronic Noi^'suppuuative Disease (Atrophic 
Cata.f'rh, Fixation of Stapes) ; Physiology, 
Neuro-Mu.scui.ar ;&Iechanism (Hearing, Middle 
Ear). 

Staphisagrise Semina.— The 

dried ripe seeds of Delphinium s^aphisagria 
(stavesacre seeds), containing the alkaloid del- 
phine (having an action like that of aconite) 
and a fixed oil, and used externally as a para- 
siticide in cases of pediculosis ; there is one 
ofl&cinal preparation, the Unguentum Stuphis- 
agrim. See DbrSiATItis Traumatica et ViXve- 
NATA (Causal Agents, VegeUible). 

Staphyie. — The uvula (Gr. erra^vXg, a 
bunch of grapes). In compound words stapkylo- 
means relating to the uvula ; e.g. staphyloplasty 
(closure of a cleft palate), staphylorrhaphy 
(suture of a cleft palate), etc. 


St aphyUtiS. — Inflammation of the 
uvula. 

Staphylococcus. See Bone, Diseases 
of (Pyogemc Diseases, Staphylococcus A%ireus ) ; 
Ear, Middle, Chronic Suppuration (Bacteri- 
ology) ; Immunity (Staphylococcal Infections ) ; In- 
testines, Diseases of (Bacteria of the Intestinal 
IVact) ; Joints, Diseases of (Bacterial Diseases) ; 
Lardaceous Degeneration (Pathology) ] Lung, 
Tuberculosis of (Coiistitutional Symptoms, Py- 
rexia, Causes) ; Lungs, Gangrene op (Etiology) ; 
Meninges of the Cerebrum {Purulent Menin- 
gitis, Etiology ) ; Nose, Examination of {General 
Examiiiation, Bacteriological ) ; Nose, Accessory 
Sinuses, Inflammation of (Bacteriology ) ; Para- 
sites ( Bchinococcus Disease ) ; Pemphigus (Pem- 
phigus jicutus Neonatoi'um ) ; Pharynx, Acute 
Pharyngitis (Acute Septic, Hosjyital Sore Throat)’, 
Pleura, Diseases of (Bacteriology of Plexi^'al 
Effusions ) ; Pneumonia, Bacteriological Sec- 
tion ; Prostate Gland (Hypertrophy, Septic 
Infection) ; Sclerema Neonatorum (Micro- 
Organisms) ; SeptiC/Emia ; Skin, Bacteriology 
op; Suppuration; Teeth (Oral Sepsis); Ton- 
sils, Diseases of (General Considh^rations, Bac- 
teria in Tonsillar Crypts) ; Tuberculosis (Mixed 

Infection)* 

Staphyloma. See Sclerotic, Diseases 
of the (Staphyloma). 

Staphylomycosis.— An infective 
process due to staphylococci. See Supj’URAtion 
( Nomenclature ) . 

Staphyloptosis. — Abnormal elonga- 
tion of the uvula. 

Staphylopyosis. — Suppuration due 
to stapliylococci. See Suppuration (Nomen- 
clature). 

Starch. — Amylum or starch is obtained 
from the grains of wheat, of maize, or of rice ; 
it is used in making dusting powders and 
insufflations, and as a basis for ointments and 
enemata ; there is one official preparation, 
Glyceriiium ^A7)iyli. See Bandages (Fixed) ; 
Physiology, Food andTIigesticwn (Carbohydrates, 
Stm'ches and Glycogen) ; etc. 

Starvation. See Medicine, Forensic 
(Death from Starvation). See also Atrophy, 
Infantile (Medico- Legal) ; Lungs, Gangrene 
of (Etiology, Pr'edisposing Causes) ; Tempera- 
ture (Alterations, Depression). 

\ Stasis. — Arrest of the circulation of the 

i blood or of other fluids in the body, e.g. venous 
stasis (stasis due to venous congestion). 

State Medicine. — Medical Juris- 
prudence and Hygiene. See Medicine, For- 
ensic (Definition). 

Statistics. See Vital Statistics. 
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StSituSa — A condition in which certain 
characters which it may have taken some time 
to develop are more or less continuously 
present ; e.g, the status epilepticus (the condition 
in which there are rapidly recurring epileptic 
seizures), status typhosus (the typhoid state), 
and status vertiginosus (the condition of pro- 
longed vertigo). • 

Status Lymphaticus. 
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See also Lymphatic System, Physiology and 
Pathology {Status Lymphaticus) ; Thymus 
Gland. 

Synonyms. — Lymphatism, Status Thymicus. 

Definition. — A condition in which the thymus 
gland and l;^mphoid tissue generally are hyper- 
trophied, associated with diminished powers of 
resistance to infections and injuries, and a 
liability to sudden death. 

Historical. — For nearly a century medical 
literature lias contained discussions as to the 
significance of an enlarged thymus. Its associa- 
tion with sudden death was noted as long ago 
as 1723 by Bichat, and the subject was brought 
into prominence by Kopp (1829). He believed 
that enlargement of the thymus caused a form 
of dyspnoea to which the name “thymic asthma^’ 
was given, and that this dyspnoea might prove.^ 
fatal by direct pressure upon the trachea. 
Friedleben in his classical monograph of 1858 
threw considerable doubt upon the relation of 
the thymus to dyspnoea or sudden death. He 
maintained that in many cases of so-called 
enlargement the gland was within normal 
limits, and that an enlarged thymus had no 
significance in cases of sudden death. These 
views prevailed in spit? of the 'opposition of 
Virchow and Cohnheim, and the subject re- 
mained quiescent until 1888, when the work of 
Grawitz in Germany and Jacobi in America 
revived it. No doubt many of the patients 
supposed to suffer from thymic Asthma in 
reality had laryngismus stridufus, and Jacobi 
pointed out that many cases of sudden death 
were due to laryngismus and had nothing to do 
with the thymus, but that there remained a 
residuum in which the thymus was the cause 
of the asphyxia. Rauclifuss, Baginsky, and 
others held similar views, and d scussion became 
very active. Many theories based on clinical, 
anatomical, or experimental studies were ad- 
vanced to explain the thymic death. New 
light was thrown on the subject by Paltauf, 


who in 1885 shciwed that the enlarged thymus 
constituted but one manifestation of an ab- 
normal constitutional state, in which there was 
not only an enlarged thymus but als^) hyper- 
plasia of the whole of the lymphoid apparatus. 
He found enlargement of the lymph glands in 
various parts of the body, the* tonsils, lymph 
follicles at the base of the tongue and in the 
pharynx, *the Malpighian bodies of the spleen, 
and the lymph follicles of the intestines. I#i 
some cases he described a hypoplasia of the heart 
and aorta similar to that described by Virchow 
ill chlorotic subjects, so that in these cases 
Paltauf spoke of the chlorolymphatic constitu- 
tion and in vJdcr patients showing signs of this 
condition he found the blood picture of chlorosis. 
The views of Paltauf found acceptance but 
slowly ; the evidence of late years, however, is 
strongly in their favour, and to-day lymphatism 
must rank as a clinical entity. 

Etiology. — Little is known of the causes 
wdiich predispose to this condition. We must 
remember that the lymphoid tissue in a child 
is in a state of unusual activity. There is much 
evidence that the lymphocytes play some part 
in nutrition, and it is a fact that any condition 
of ill-health in which nutrition is impaired tends 
to be accompanied by increased activity of the 
lymphoid tissue, showing itself in a hyperplasia 
of the organs in which such tissue is most 
abundant. This predominance of the lymphoid 
tissue usually declifies^at puberty l^ut may 
persist afterwards, and such a case is marked 
by delicac}^ of health. Improper feeding and 
anything which induces malnutrition and dim- 
inishes the vitality of the tissues, such as 
infectious diseases in infancy, are possilile 
factors in the causation of l 3 unphatism. The 
frequent association with rickets also suggests 
that improper feeding has some influence. 

No difference is observable in its incidence 
on the two sexes, and while most frequently 
found in childhood and adolescence it has 
several times been described in* adults. Blake 
published 7 cases, only one of which was under 
twenty-seven, the oldest being in a man of fifty- 
five, In 20 cases studied* by myself one was 
aged fifty, 3 were between twenty and thirty, 
6 under twenty, and 10 under ten, the average 
age bein^ tw^ve and a half years. It may 
occur as a family disease. Thus Hedinger 
mentions a family of nine children, five of whom 
died suddenly in infancy with signs of lymph- 
atism ; and several observers have recorded 
deaths under similar circumlstances of from two 
to^nine children in single fanilies. In children 
it is often, but not invariably, associated with 
rickets. In arjults an enlarged thymus is 
common, if not constant, in exophthalmic 
goitre. Ord and Mackenzie found an enlarged 
thymus in all their fatal cases, and since 
attention has been drawn to it the other signs 
of lymphatism have been found by other 
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observers, and it has been given as* a cause of 
death in some cases of operation on exoph 
thal^iic goitre. Lymphatism has also been 
found in several cases of epilepsy (Ohlmacher). 

Symptoms. — The condition is not usually 
diagnosed^ during life, but is found after the 
sudden dwith of its victims. Subjects have a 
pale, thin skin and pasty complexion. Tliere 
is usually a good pad of subcutaneous fat. 
Signs of rickets often coexist. Physical de- 
velopment is retarded, and when older persons 
are affected they are undergrown and sexual 
development is late, the body retaining many 
infantile characteristics. Enlarged tonsils and 
adenoid vegetations in the phar 3 mx are present, 
together with enlargement of the follicles at 
the base of the tongue. The superficial lymph 
glands of the neck,, axilhe, and groins are 
enlarged, but not to any marked extent. Tlie 
deeper glands — bronchial, mediastinal, and 
mesenteric — are also enlarged, but more dilficult 
to detect during life. The glands arc discrete, 
moderately firm, and show no tendency to fuse 
together or to break down. The blood <i priori 
should show an increased lymphoc^^tosis, and 
Ewing lias described this^ in one case, a child 
of five w'ho died under aiuosthesia, and whose 
blood contained 70 per cent of lymphoc 3 rtes. 
The blood taken post-mortem in several of my 
cases showed a marked l^utiphocytosis ; and in 
4 cases with every sign of the condition, ex- 
amined (furing life, tlA. Mood showed respec- 
tively 8500 white cells with 52 per cent 
l 3 un])hoor/tes, 12,187 with 48 per cent lympho- 
cytes, 10,000 with 43 per cent l^unphoc^des, 
and 14,067 with 34 per cent lyinphocvtes. All 
these children wore between five and ten 3 ^ears 
of age, a period when the normal hunphocytosis 
of infancj" should have disappeared. The blood 
in this condition needs further investigation, 
for if such a l^unphocytosis be constant it will 
be an important diagnostic sign. The existence 
of an enlarged th^mius may be shown b^^ the 
presence of dn-lness on percussion over the 
upper part of the sternum. The normal area 
of thymus dulness even in young children 
should not extend much beyond the margins 
of the sternum. Dulness extending more than 
1 cm. beyond the margin, above the second 
rib, shows in the absence of other ^causes an 
enlarged tluunus. Simply engorged lymph 
glands, according to Blumenreich, who has 
made a careful study of*th\mius dulness in a 
large series of children, cause no dulness, while 
caseous glands do. * When much enlarged the 
thymus can be felt in the suprasternal notdCi. 
Hochsinger has made a radiographic study of 
the thymus, and finds that when the shadow 
extends much to the left of the sternum the 
gland must be considered to be enlarged. 

Some authors describe an increased excit- 
ability of the muscles and peripheral motor 
nerves. Trousseau’s phenomenon and Chvos- 


tek’s Symptom being present. Gastro-intestinal 
trouble and catarrh of mucous membranes are 
freepaent, and some of the children suffer froni 
che “ mucoiif' disease ” of Eustace Smith. 

In the majority of cases symptoms distinctly 
referable to th^' l^miphatism are absent, but in 
some the pressure of the enlarged thymus gives 
rise tl) respiratory troubles, classed under the 
general heading of “ thymic asthma,” a condition 
which has been confounded with laryngismus 
stridulus. Lange states that the paroxysm in 
thymic asthma differs from that in laryngismus 
in t^iat regular sighing respiration is present 
throughout the attack in the former condition. 
In thymic asthma there is a dangerous pro- 
gressive dyspnma with stridor and cough 
occurring in paroxysms. In some instances 
the child dies in the first attack or series of 
attacks, whilst in others the condition may last 
for weeks or even years and finally terminate 
fatally if not relieved by operation. The cases 
in which the child dies during an acute attack 
after a few hours or even in the first attack are 
more common than the cases running a more 
protracted course. Some cases die with signs 
of suflbcatioii and without definite asthmatic 
seizures. The child shows accelerated respira- 
tion, an access of suffocation, cyanosis, dilatation 
of the pupils, swelling of the veins of the neck, 
and death occurs in a few minutes. Laub has 
described a cerebral form of death from l^unph- 
atism. It usually occurs in ^mung adults, and 
causes death in a few hours — twent}^ at the out- 
side. The patient is attacked suddenl}^ with 
coma or epileptiform convulsions. Sometimes 
cramp of the glottis occurs, or vomiting of a 
cerebral type. The post-mortem picture is the 
^)rdinary one of lymphatism with, in addition, 
cerebral mdema. 

The majority of cases of lymphatism do not 
show signs of respiratory trouble, and the con- 
dition is not suspected till death occurs with 
startling suddenness. A number of cases, 
usually young infants, have been found dead 
in bed. The manner of death is naturally 
uncertain, but there are grounds for thinking 
that the infahts are »ot perfectly well for a 
short time ; sometimes they refuse food some 
hours before death, which probably takes place 
in a convulsive seizure. Nordmann and others 
have reported cases where sudden immersion 
in cold v’fiter was followed by instant death ; 
possiblj" some of the deaths attributed to cramp 
may in reality be due to lymphatism. Trivial 
injuries and operations may cause sudden death : 
A son of Professor Langhans of Berlin died after 
a prophylactic dose of diphtheria antitoxin, and 
other similar cases are recorded. The prognosis 
of the acute infections is much more serious 
in these children than in normal children, in 
that sudden death may occur at any stage or 
during convalescence. Diphtheria is especially 
dangerous owing to its depressant nature. 
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True laryngismus stridulus may be fatal in 
these children. 

Relation to Ancesthesia . — A certain number of 
the deaths under aiiiesthesia are due to lympha- 
tism. They may occur at any stage of the 
administration, or after some hour^ have elapsed. 
^\^hen death occurs during anajsthesia the heart 
suddenly ceases to beat, the face becomes* ashy 
pale, the pupils dilate, and after making a few 
noiseless, shallow inspiratory movements the 
child within one or two minutes is dead. Most 
observers agree that the heart fails before the 
respiration, and that death is from syncope. § It 
is impossible to state how many of these patients 
j)ass through an aruesthesia without accident. 
It is known, liowever, that they may pass 
through one or two amesthesias and succumb 
to a second or third. Chloroform is generally 
considered to be the most dangerous amesthetic 
for these cases, and most deaths reported have 
been with this drug ; but deaths have also 
occurred with the use of ether, A.C.K. mixtures, 
and ethyl chloride. Kuiidrat reported 10 
deaths from chloroform in all of which lympha- 
tism was present. Out of 3 cases reported by 
Blake, 2 were with nitrous oxide and ether and 
1 with chloroform. In 8 cases investigated by 
myself the amesthetic in each case was chloro- 
form. When we consider what cases are par- 
ticularly liable to death under anaesthetics it 
would seem that patients with goitre, either 
simple or exophthalmic, and patients with 
adenoidB have given the most fatalities. When 
a child is suspected of suffering from lymphatism, 
and a general anaesthetic must be administered, 
ether or nitrous oxide should be preferred to 
chloroform or ethyl chloride. When difficulty 
occurs in the course of administration, the most^ 
rational treatment would seem to be direct 
stimulation of the heart by massage or elec- 
tricity, and the injection of adrenalin solution 
or strychnine. Artificial respiration is probably 
of little value. 

Medico-Legal . — In cases of sudden death in 
infants and young people, an enlarged thymus 
and the other signs of lymphatism found post- 
mortem ViVQ prima facie evidence of death from 
natural causes. A number of cases are on 
record where nursemaids or relatives have been 
charged with suffocating or fatally maltreating 
children, the true cause of death found at 
autopsy being lymphatism. Itg importance in 
cases of death from injury, overlaying, and 
immersion in water will also be evident. 

Mo7'bid Anatorny . — The post-mortem appear- 
ances, broadly speaking, consist of a hyperplasia 
of the lymphoid tissue of tjie body. The degree 
and extent of this hyperplasia vary considerably. 
In all cases the thymus is enK /ged. Dudgeon 
found the average weight in 16 cases to be 25 
grammes ; the largest, in a child of five months, 
t>eing 47 grammes, the smallest 17 grammes. 
Of my twenty cases the largest gland weighed 


grammes, the smallest 17 grammes, the 
average being 24i grammes. It may extend 
upwards to the lower border of the thyroid and 
downwards to the apex of the heart, cc4nplclely 
covering the anterior surface of the pericardium 
like an apron, in appearancy it is pale and 
swollen, and often contains a* cavity in the 
centre from post-mortem degeneration. The 
cavity contains^a milky fluid consisting entirely 
of leucocytes Bacteriological (wamination ifS 
negative. Microsc('pical examiiiation shows 
simply hyperplasia with an unusual number of 
eosinophile cells, particularly in the neighbour- 
hood of the Septa. In some cases only one or 
two groups of lymph ghinds niJiy be enlarged, 
the most constant being those in the neighbour- 
hood of the thymus and thyroid glands. In 
others the pharyngeal, thoracic, and abdominal 
glands are affected, with the axillary and 
inguinal glands to a less extent. Their minute 
structure shows nothing abnormal. T1 m 3 spleen 
is enlarged, firm, and dark red, wuth the 
Malpighian bodies standing out wdth unusual 
prominence. The intestines show enlarged 
Beyer’s patches and solitary follicles, which 
may stand out like peas. The bone marrow is 
in a state of hyperplasia, and the yellow' marrow 
of the long bones in young adults is replaced 
by red. The tonsils, with the pharyngeal and 
post-lingual follicles, are hypertrophied. The 
liver and kidneys frequently show fatty changes, 
and the heart is diflite^l and also oftfen shows 
fatty changes. The hypoplasia of the heart 
and aorta described by Baltauf was not# present 
in any of my cases, nor has it been found by 
other observers. The thyroid has frecpiently 
been reported as enlarged ; but no special 
attention seems to have been paid to it, in spite 
of the frequent association of lymphatism with 
exophthalmic goitre. In all my 20 cases the 
thyroid was abnormal. In 10 it was markedly 
enlarged, 5 being operated on for goitre. In 
the remainder the gland was normal in size or 
only slightly enlarged, but in ril microscopical 
examination showed marked changes. These 
changes consisted in a reduction or even absence 
of the colloid substance witli hyperplasia of the 
cells, wdiich grew into the alveoli in irregular 
masses, sometimes completely filling them. 
Some sections, of these glands cannot be dis- 
tinguished from sections of the thyroid from 
cases of exophthalmic goitre, although no 
symptoms of this disease were present during 
life. ^ 

Pathology . — Many theories have been ad- 
vilnced from time to time lo account for the 
sudden death in these cases. They fall under 
two headings: d(l) those which assume death 
to be due to direct pressure of the enlarged 
thymus upon the trachea or other vital struc- 
tures, and (2) those which assume death to be 
due to toxa3mia causing syncope. 

It may be taken as proved that an enlarged 
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thymus is competent to produce, though rarely 
does produce, a dangerous and even fatal dysp- 
noea. SiegeFs case illustrates this. A boy aged 
two^ andiji half years had suflered from dyspnoea 
for four or five weeks. There was considerable 
stridor, with paroxysmal exacerbations in which 
the child seerncfl moribund from asphyxia. No | 
laryngeal obstruction was found, and trache- 
otomy failed to give relief until a tube long 
ewiougli to reach the bifurcation of the trachea 
was inserted. In a fortnight this was removed 
on account of pressure ulcers, and the symptoms 
returned as baldly as before. A small area of 
dulness was detected over the upper part of the 
sternum, and enlarged thymus was diagnosed. 
Operation was determined upon. The anterior 
mediastinum was opened, and the thymus bulged 
into the wound ; it was drawn up and sutured 
to the fascia over the sternum. This operation 
gave complete and permanent relief. Koenig, 
in a child of three months old who had suffered 
from dyspnoea from the second week after birth, 
extirpated part of the gland and sutured the 
rest to the sternum ; wliile Panucker in a similar 
case extirpated the whole gland. Both opera- 
tions gave complete relief. One ditficulty in 
connection with this theory has been that 
in most cases direct evidence of compression 
of the trachea has been absent ; but, as Paltanf 
points out, such pressure cannot be deter- 
mined after death unless special precautions 
be taken.' The upper p^irt^of the trachea must 
be dissected out and its anterior examined from 
above w%hile the sternum and thymus are in 
situ, Beneke adopted this in two cases and 
found the trachea somewhat flattened, while if 
the head was bent backwards its lumen was 
entirely occluded. He thought that weakness 
of the neck muscles allowing the head to fall 
suddenly backwards was a fact — or to be con- 
sidered. Lenbuscher also suggested that a 
sudden throwing back of the head might, by 
causing vascular congestion, so increase the 
degree of pressure as to produce asphyxia. 
Jacobi states that in an infant of eight months 
the distance between the steu'num and vertebral 
column is 22 cm.~a space which might be 
completely filled by an enlarged and congested 
thymus. Jackson has placed the question be- 
yond doubt by demonstrating wifh thi^ broncho- 
scope the purely mechanical nature of thymic ' 
asthma. His patient, aged four, was wakened 
in the niglit with an attspck of dyspnoea. The J 
difficulty grew worse, and stridor came on. A 
radiograph showed *an enlarged thymus. The 
trachea was opened under local aneesthesia, tke 
thymus being seen to extend abnormally high 
in the neck. With the bronchosfjope the trachea 
was seen to be compressed so that it measured 
not more than 2 mm. across on inspiration and 
1 mm. on expiration. The mucosa was collapsed 
and came almost in contact across the bimen. 
A specially long cannula was inserted and worn 


for 4 weeks, giving complete relief. At the end 
of this time a second operation was performed. 
A curved incision was made just below the 
..pper border of the sternum, the skin retracted 
upwards, and the incision carried down to the 
thymus, the sternal attachments of the sterno- 
mastoids b^ung cut. The thymus bulged in the 
wounll. Its attachments were broken down or 
ligatured and the gland removed. These man- 
ipulations were rendered possible by the use of 
a long tracheal cannula which prevented com- 
pression. 

is not difficult to understand sudden death 
in these‘ cases, for we know how suddenly death 
comes in any form of tracheal stenosis with the 
lumen diminished to a mere chink. Slight 
engorgeii.ent from coughing or gagging during 
examination would be sufficient to cause tem- 
porary swelling and momentarily to shut off the 
passage of air. Once air is shut ofl' the usual 
phenomena of asphyxia would occur and so 
engorge the thymus and vessels passing through 
the thoracic opening as to prolong the oblitera- 
tion of the lumen until death ensued. Then 
recession of the blood and sagging of the viscera 
would allow the trachea to assume its normal 
shape post-mortem. 

Other theories assume pressure on the large 
vessels causing death by fatal anaemia of the 
brain, or pressure upon tlie nerves (vagi or 
phrenics) or nerve plexuses and death reflexly 
or by direct paralysis of the heart. These 
theories at ])resent have no anatomical support. 

Those cases in which death is caused by 
direct pressure are few in number, and signs of 
the pressure are usually present in the form of 
chronic progressive dyspnoea before death occurs. 
^Some authors regard these cases as distinct from 
cases of true lymphatism, but it is more reason- 
able to regard them as cases of lymphatism in 
which the hypertrophy of the thymus is un- 
usually marked. 

The typical mode of death in lymphatism is 
by syncope. Paltanfs views are rather in- 
definite ; he believed that there is some under- 
lying constitutional defect which lowers the 
resistance of 'the heaiit to disease or shock. 
Several attempts have been ma^e to give this 
theory a definite basis, and Escherich voiced the 
view that the cause of death was a toxaemia 
resulting from abnormal function of the thymus. 
Many authors have assumed the existence of 
a true internal secretion of the thymus, but of 
this there is no proof. The thymus is not a 
ductless gland, but a localised mass of lymphoid 
tissue varying in size with other collections of 
similar tissue, and it is impossible to define cells 
which may be considered to act as secreting 
cells in the same sense as those of the thyroid 
or suprarenal. Swale Vincent has shown that 
extracts of thymus injected subcutaneously or 
intravenously have no specific effect. The same 
depressor effect occurs as with extracts of other 
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tissues — nervous, m\iscular, etc^ Such secretions 
l\ave been supposed to act by producing intra- 
vascular clotting (Spencer) or by action upon 
the vagi. Intravascular clotting has not been 
found by other observers. Blumer strongly sup- 
ports the toxaemic theory, and regards lympha- 
tism as the result of lymphotoxins. Flexner’s 
work on lymphotoxins has shown that fcsions 
somewhat resembling those of lymphatism can 
be produced experimentally in animals, but the 
organs in lymphatism do not show the necrotic 
and degenerative areas present in the exjjeri- 
mental lesions. ^ 

A complete theory of lymphatism must ac- 
count for the abnormal growth of lymphoid 
tissue, the changes in the bone marrow, the 
degeneration of the viscera, the constitutional 
disturbances, as well as for the sudden death. 
One of the most striking and constant changes 
in my series of cases was connected with the 
thyroid. It has long been known that lympha- 
tism is often, if not invariably, associated with 
exophthalmic goitre, and indeed it has been sug- 
gested that lymphatism is a larval forn>> of that 
disease. These changes have been described 
above ; eitl'icr they must be regarded as primary 
and the changes in the lymphoid tissue as 
secondary, or both are common results of some i 
unknown toxin. In exophthalmic goitre, as ^ 
Kocher has pointed out, there is constant swell- 
ing of the lym]jh glands in the neighbourhood 
of the thyroid, and an increase of lymphocytes 
in the blood even up to 60 per cent ; and Nageli 
has shown that there are alterations in the bone 
marrow. We know^ that the abnormalities of 
thyroid secretion in exophthalmic goitre are 
attended by a risk of sudden death under certain 
conditions, such as anaesthesia ; and it is plausibl<j 
to think, in view of the constant changes in the 
thyroid, that sudden death in lymphatism has 
a similar origin. At any rate, in future in- 
vestigations on lymphatism attention should be 
paid to the thyroid gland. 

Treatment. — When these cases are diagnosed 
the children should be placed in proper hygienic 
surroundings and errors in diet corrected. Anie- 
mia should be treated » with iro\i, and gastro- 
intestinal troulSles need attention. Procedures 
such as general anBcsthesia, cold packs, cold bath- 
ing, likely to produce syncope must be avoided. 
In some cases the enlarged tonsils and adenoids 
have been removed without ^naeslflietics and 
improvement has follow^ed, but such operation 
is not free from risk. 

When urgent dyspnoea is present tracheotomy 
should be performed, and a long cannula extend- 
ing nearly to the bifurcation of the trachea 
inserted. No patient should die of asphyxia 
from this cause if a surgeon . at hand with a 
long tracheal cannula. This can only be a 
temporary measure, and later the gland must 
be exposed and either drawn up and sutured 
to the sternum or completely extirpated. Seven 


cases of the latter operation have been reported 
with complete relief to the d 3 ^spnoea and no 
ill effects upon the nutrition or the blood. 
Friedlander has recently treated one «ase tvith 
the X-rays (five minutes every tw^o or three days 
for ten applications). This produced a diminu- 
tion in the size of the thymiws and^ bronchial 
glands, relief of the dyspricea, and considerable 
genera] improvement. 

Sta.tus ThymiCUS. *SV( Status Lym- 

THATICUS. 

Statutory Nuisance. — A statutory 
is distinguished irorn a common nuisance afcj 
“something which either actually injures, or is 
likely to injure health, and admits of a remedy, 
either b}^ the individual wdiose act or omission 
causes the nuisance, or by the local authority ” 
(Wynter-Blj^th) ; a common nuisance is “ any- 
thing which worketh hurt, inconvenience, or 
damage to any one ” (Blackstone). 

Stavesacre. Staphisagruk Semina. 

St. Catharine’s Well. Hce Balne- 
ology {America and Canada). 

Steam. /See Larynx, Acute and Chronic 
Inflammations {Treatment) ; Balneology ( Fa- 
ponr Bathf>). 

Steaming*. Nee Invalid Feeding {Pre- 
paration of Food^ i^f^at\i^,ng). ^ 

Steapsin. — A ferment existing in the 
pancreatic secretion, and aiding in tllb saponi- 
fication of fats. Nee Pancreas, Physiology of 
{ChemUtrg) ; Physioj.ogy, Food and Digestion 
{FiteMinaf Pancreatic Sec7‘etion, Lipase), 

Stearic Acid. — A fatty acid (C^gHg^Og) 
from whicli the fat stearin (C^^H^jqO^) is pro- 
duced. Nee Physiology, Tissues {Fat Cells). 

Stearrhosa or Seborrheea. Nee 

Skin, Diseases of Sweat and Sebaceous 
Glands {Sehom'hoea.) * 

Steatopygia or ^ Steatopyga.— 

An extraordinary degree of adiposity of the 
buttocks, seen especially in certain races, e.g. 
in the Avomen of the Hottentots or Bushmen 
spondylolysis . (separation of the last lumbar 
vertebral body from the sacrum) may be associ- 
ated with steatopyga. 

* 

Stoatorrheea. — An excessive amount 
of fat in the fmees {see J/iUNDiCE, Obstructive, 
^ mptoms ) ; also seborrhoea STEAiiRHOiA). 

Steel Wine. — Vinum Ferri. See Ferrum 
{Metallic Iron)t 

Stegomyia Fasciata.— The mos- 
quito which is believed to carry the poison of 
yellow^ fever. See Yellow Fever {Role of the 
Mosipiito). 
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Stella.te Pelvis. — The ^compressed 

pelvis due to osteomalacia or to late ricket?’ 
(pseudo-osteomalacic), so called on account of 
the^tell:4te (star-like) shape of the brim. 

Stellwa.s’s Sig^n. — A physical sign 
found in some cases of exophthalmic goitre, and j 
consisting in diminution in the frequency of the 
winking movements of the upper eyelids with 
unusually wide palpebral aperture. See 
Thyroid (tLand, Medical {Exophthalmic Goitre), 

StenO-. — In compound words Hteno- (Gr. 
tTTevos, imrrow) means narrow or contracted. 

* StenOCa.rclia.. — Angina pectoris or 
breast-pang. See Angina. 

StenOCGphSlIy. — Narrowness of the 
head in one or other diameter or in several. 

Stenon’S Duct. See Stensen’s Duct. 

stenosis. — A narrowing or constriction of 
any part, especially of such parts as the aortic 
orifice, the pylorus, or the cervix uteri. See 
Gastro-Intestjnal Disorders of Infancy {Dis- 
eases of the Stomachy Coru/enital Hypertrophy of 
the Pylorus) ; Heart, Myocardium and Endo- 
cardium {Pulmnnary and Tricns}dd Stenosis ) ; 
Heart, Myocardium and Endocardium {Physi- 
cal SiynSy Aortic and Mitral Stenosis) ; Larynx, 
Afffxjtions of the Cartilages {Stenosis ) ; Men- 
struation< and its Diso|^U)e^s {Retention of the 
Menses^ Causes). 

Stenrsen’s Duct. — The duct of the 
parotid gland, named after xVicolaus Stenon or 
Niels Stensen, a Danish anatomist of the 
seventeenth century (1636-1 G86), See Parotid 
Gland, Disorders of {Anafotny). 

Stepha,niOn. — A craniometric point 
situated where the temporal crest, after passing 
over the frontal bone, crosses the coronal suture 
and passes on to the parietal. 

Steppa-g*^ Gait. — A peculiar mode of 
walking (high-stepping) seen in locomotor ataxia, 
in alcoholic multiple neuritis, etc. 

Steppe Disease.. — Kinderpest. 

Stercobilin.. — A pigment (hydrobili- 
rubin) found sometimes in fieces. See Faiices 
( Che tnica I Exam [nation ) . 

SterCOraceOUS.— ^Fmcal or resembling 
fieces (Lat. stercus^ dung or ordure) ; e.y. sterco- 
raceous vomiting, as in intestinal obstruction. 
See Intestines, Surgical Affections of {OS- 
structiorij Diagnosis), 

Stereo re mi a. — A depraved state of the 
blood due to the retention of fa?ces in the bowel. 

Stereo-. — In compound words stereo- 
(Gr. (TTcpcos, solid) means solid or relating to 


solids (tridimen&ional forms) ; e.g. stereogastrula 
(a solid gastrula), and stereotypy (“ morbid 
persistence of a volitional impulse when once 
started (Gould)). 

Stereognostic Sense. See Syringo- 
myelia (Symploins). 

S'tfereoSCOpe. — An instrument by means 
of which two similar (but not identical) pictures 
of the same object are so presented to the eye 
as to give the appearance of solidity and relief ; 
it is used in the treatment of squinting {see 
Str/ bismus, Oriliojytic Treatment) and as a 
means of teaching anatomy, etc. 

Sterigmse. See Micro-Organisms 

( II ypho7i. ycetes) . 

Sterilisation and Sterilisers. 

See Aseptic Treatment of Wounds {Disinfection 
of Instruments^ etc.) ; Infant Feeding {Arti- 
ficial Sterilisation)', Milk {Dietetic, Sterilised) 
New-born Infant {Feedi'ny, Artificial). 

Sterility. 

Etiology . . . . . .334 

Diagnosis ...... 338 

Treatment . . . . . .338 

See also Climate, Acclimatisation {Prevention 
of Sudden Acclimatisation hy Sterility) Curet- 
tage, Uterine {Therapeutic Uses) ; Gonorrikeal 
Infection {Steidlity) ; Morphinomania {Effects) ; 
Ovaries, Diseases of {Removal of 0'9aries) ; 
Scrotum and Testicle, Diseases of {Sterility) j 
Uterus, Non-malignant Tumours of {Fibroids^ 

A^ymptoms). 

Sterility is the incapacity on the part of a man 
to beget a child, or on the part of a woman to 
conceive. The word is sometimes more vaguely 
employed ; thus a woman who has borne no 
children after several years of married life is 
said to be sterile. She, however, may be 
potentially fertile, her husband being respon- 
sible for her not conceiving, either because he 
is sterile, or because he is impotent. For the 
definition of these conditions, and for the con- 
sideration of the general subject of sterility in 
the male, the reader is referred to the article 
oil “The Testicle.’’ 

Etiology. — I t will be conductive to clearness 
if we remember that conception depends upon 
four factors. 

On the part of the female : — 

A. The production of healthy ova. 

B. The possession of a healthy patent channel 
of communication between the vulva and the 
ovary. 

On the part of the male : — 

C. The production of healthy spermatozoa. 

D. The effectual deposition of spermatozoa in 
the female genital passages. 

We are not here concerned with the last two 
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factors, the failure of which, constitute* male 
sterility and impotence respectively. 

* Sterility in women depends, then, on one of 
two principal conditions. 

A. Defective ovulation, or the non-production 
of healthy ova. 

B. Defective conditions of the genital 

passages. • 

We must consider each of these conditions in 
detail. 

A. Defective Ovulation, or the Non-Produc- 
tion OF Hbat.thy Ova. — By a “healthy’^ ovum 
we here understand one that is capable of ferti- 
lisation and subsequent development ; for triere 
is reason to think that a form of imperfect 
ovulation may occur in childhood. 

Defective ovulation may be due, in the first 
place, to immaturity (before puberty), or to 
senility (after the menopause). During the 
usual reproductive period, extending commonly 
from the age of fifteen to that of forty-five, de- 
fective ovulation may be due to absence or 
urider-developmcnt of the ovaries, to ovarian 
disease, or to certain constitutional conditions. 

1. The absence of ovaries h \erj YiirQ. When 
this conditit)!! is present it is usually associated 
with some gross malformation in the body 
generally. If there be no such malformation, the 
woman who has no ovaries retains the physical 
and often the mental characteristics of the child. 

2. Under-development of the ovaries is not so 
rare as the preceding condition. All gradations 
are posijible, from ovaries that retain their in- 
fantile size and shape, and present the form of 
narrow, elongated glands, to those that are 
merely under-sized, but otherwise present an 
appearance closely similar to that of ordinary 
ovaries. A corresponding gradation is observed^ 
in the physical development of these patients. 
On the one hand we see a type in which the 
woman resembles a child in all but stature, with 
flat, childish breasts, no pubic hair, small ex- 
ternal genitals, and total absence of menstrua- 
tion. On the other hand, the woman may be 
to all appearances well developed — the vulva 
being normal, the pubes covered with hair, and 
the breasts rounded, ^lenstruation may then 
be present, buf it starts late, and is irregular 
and scanty ; and the menopause supervenes 
earlier than usual. Under-developed ovaries 
are nearly always associated with incomplete 
uterine development ; thus the uierus maj^ 
retain the preponderance in th^ length of the 
cervix that is found in early life ; or it may 
show a marked diminution in size, the body and 
cervix Vjeing nevertheless of normal relative 
length. The uterine canal varies in length 
from one to two inches. ^ The vagina is usually 
small, but it may be sufficierMy developed to 
admit of intercourse, so that the condition is 
not suspected. 

Prognosis is hopeless, since sterility is irre- 
vocable. 


TreatmeM is consequently nil. 

3. Ovarian Disease . — Certain new growths of 
the ovary, multilocular cysts, dermoids, and 
solid tumours, and certain inflammatory •con- 
ditions, such as ovarian abscess, so disorganise 
the ovarian tissue that liealthy ovulation cannot 
take place. If both ovaries be kflectcTl, sterility 
results. 

Treatineni, whicli resolves itself into ovari- 
otomy, is undt^rtaken i)n general grounds, aiad 
not with any hope of caring the sterility, which 
is irremediable. 

4. Defective Ovulation due to Constitutional 
Conditions. - U is sometimes found that a 
woman wof- appears to have all her organs^ 
healthy and veil developed nevertheless does 
not conceive (it is premised that in such a case 
the fault does not lie with the husband). We 
must then assume that she is the subject of 
defective ovulation, due to constitutional con- 
ditions whose nature is obscure, tlioqgh they 
are probably dependent on faulty metabolism. 
Sometimes such patients are very thin, even 
emaciated; more frequently they tend to obesity. 
Alcoholism and the morphia habit arc well known 
to have a prejudicial effect on the function of 
ovulation. It appeafs in some cases that the 
reproductive powers have become exhausted ; 
for the patient may have borne a child within a 
year or two of marriage, and may have remained 
childless thereafter. It is possible that mastur- 
bation may exhaust the reproductWe power 
comparatively early. In this connection we 
may mention the view that sterility mey be due 
to some want of ‘‘affinity^’ between husViand 
and wife ; in support of this view cases are 
quoted in which after years of childless marriage 
a man and wife are divorced, and each becomes 
a parent when married again. 

Prognosis . — In many of these cases, all that 
can be said is that there is no evident reason 
why the patient should not become pregnant ; 
and no more definite prognosis than this should 
be given. 

Treatment . — The duty of the medical at- 
tendant will chiefly consist in prescribing a 
hygienic mode of life. II there be reason to 
suppose that intercourse is indulged in too 
frequently, it is well to enjoin total abstinence 
for a timq; this is best secured by advising that 
the patient should spend some weeks, preferably 
with friends, in the country or by the seaside : 
for the hygienic conditions can then be obtained 
at the same time. 

B. Defective Condition's of the Cenital 
PASSAGES. — T he genital pas^^ages may be re- 
sponsible for sterility owing to obstruction in 
some portion of^ them, or to an unhealthy con- 
dition of the lining membranes, or to some other 
unfavourable condition. These faults must be 
considered in detail. 

1. Defects of Patency . — It is obvious that 
closure of any part of the passage from the 
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vulva to the ovary must cause sterfiity. Such 
closure may be congenital, taking the form of 
atresia of the vaginal orifice, or absence of some 
part of tl^e vagina; or it may be secondary, involv- 
ing the os externum or internum, or the uterine 
or abdominal ostium of the Fallopian tube. 

(а) Vaginalis. — Any part of the 
vagina may be the seat of an obstruction, but 
this is found much the most frequently at the 
vaginal orifice, where the corditifin is sometimes 
described as “imperforate hymen,” or atresia 
hymenalis. It has been shown that the hymen 
in such cases is not usually imy^erforate, and 
that this structure can generally be rtjcognised 
adherent to the outer surface of the obstructing 
membrane. After puberty vaginal atresia causes 
retention of menstrual products in the form of 
hfernatocolpos, and, later on, of ha3rnatometra. 
When the obstruction is near the uterine end of 
the vagina coitus is possible ; but sterility 
necessarily results, because the spermatozoa 
cannot reach the uterus. When tlie atresia 
affects the lower part of the vagina no sexual 
intercourse can take place. 

Treatment consists in incising the obstructing 
membrane or septum, and excising the part or 
the whole of it when possible. This at any rate 
allows of intenjourso taking place ; but it is very 
doubtful whether pregnancy ever follows in a 
patient who has once been the subject of hgem- 
atocolpos and hajmatometra. We have not met 
with a ret!ord of prega.aiivsy under these con- 
ditions. Sterility is to be expected because, 
in the fij’st place, atresia vaginalis is not in- 
frequently associated with under-development 
in other parts of the genital organs ; and in the 
second place, the uterine mucosa is so altered 
by the existence of hjEinatometra that it is very 
doubtful whether it would permit of the develop- 
ment of the oosperm, even if fertilisation itself 
occurred. 

(б) Absence of a Part of the Vagina. — Consider- 
able variations are met with as to the extent of 
vaginal deficiency ; and all gradations may exist, 
from the condition in which only a short portion 
of vagina is absent to that in which practically 
the whole of it is rep’^aced by a fibrous cord. 

What has just been said as to the probability 
of sterility after restoration of the patency of the 
vaginal canal applies with even greater force to 
cases in which a part of the vagina is absent. 
For although an artificial vagina may bo made 
surgically, it is usually very unsatisfactory for 
the purpose of intercourse, and almost always 
useless as far as impV“egnation is concerned. 

(c) Atresia of tJtc Os Internnm and Externu\\. 
— Such atresia may theoretically be of con- 
genital origin ; but in practice it is nearly 
always met with as a secondary closure follow- 
ing inflammatory conditions or the application 
of strong caustics to the cervix. Ha)matometra 
results, and the retained products may become 
septic, so that the uterus is converted into a 


bag of pus (pyometra). This is especially apt 
to occur in cases of carcinoma of the cervix. 

Treatment . — It is necessary in any case to 
overcome the obstruction and restore the 
patency of the cervical canal, in order that 
menstruation may be carried on ; or, in cases of 
pyometra. for the purpose of evacuating the 
pus. The prognosis in relation to sterility is, 
however, almost hopeless, because the patho- 
logical changes caused by the previous inflam- 
mation or disease are prohibitive of conception 
taking place. 

((|^) Atresia of the Uterine or Abdominal 
Ostium of the Fallopian Tube . — Purulent salpin- 
gitis, whether due to gonorrhoea, to tubercu- 
losis, or to sepsis, results almost invariably in 
comple.^ closure of the abdominal orifice of the 
tube by a sealing-up process. The uterine 
orifice is not so often closed in this way, but 
tlie patency of the uterine end of the tube 
suffers from infiltration of the tubal wall with 
inflammatory products, and from the doubling 
up of the tube on itself. Most cases of this 
kind are due to gonorrhceal infection, and the 
result is permanent sterility. This is necessarily 
the case as long as the abdominal orifice re- 
mains occluded ; and in many instances the 
health and even the life of the patient demand 
the removal of the pus-tubes and ovaries. 
Sterility is then confirmed. In a few cases, 
when the tube has not been too far disorganised, 
it has been found possible to make an artificial 
ostium to the tube ; and pregnancy has been 
known to follow this procedure. But it is 
obvious that prognosis in relation to a future 
pregnancy is very bad. 

Treatment . — We cannot enter here in detail 
into the treatment of tubal disease, for the 
subject is a large one, and each case requires to 
be dealt with on its merits according to the 
methods described in text-books. It is sufficient 
to say that there are cases in which it would be 
right to attempt to restore the function of the 
tubes by a conservative operation. 

2. Defects due to Inflammation of the Lining 
Membrane . — All the conditions described so far 
present two features in common : in the first 
place, they are the cause of inevitable sterility 
if left untreated ; in the second place, treatment 
is either entirely or relatively hopeless. 

The defects to be considered in this section 
are not aminsuperable bar to pregnancy, since 
this may occur in spite of them ; and proper 
treatment holds out a fair prospect of the cure 
of the sterility. We have here to deal with 
vaginitis, endometritis, and salpingitis. 

(a) A slight vaginitis is of little or no conse- 
quence ; but a severei* type will prevent con- 
ception, owing to the injurious effect of the 
pathological secretions on the vitality of the 
spermatozoa. Moreover, vaginitis will usually 
cause dyspareunia, with the result that inter- 
course does not take place. 
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(6) Endometritis causes sterility in two ways : 
in the first place, the secretions act in the same 
way as in vaginitis, and the spermatozoa are 
thus prevented from reaching the ovum ; in the 
second place, should the spermatozoa succeed in 
running the gauntlet, and ferti^sation take 
place, the fertilised ovum or oosperm will be 
unable to become attached to the unhealthy 
mucosa, and even if it succeed in doing this it 
will be prematurely cast off as in abortion. 

(c) The influence of salpingitis^ when this is 
not sufficiently intense to seal up the ostium 
tubse, is more difficult to predicate. Theore|io- 
ally it would act in three ways : the passage 
of the spermatozoa would be hindered (in cases 
in which fertilisation would otherwise occur in 
the tube) ; the progress of the ovum towards 
the uterus would be checked ; and, if fertilisa- 
tion did occur, the normal descent c>f the oosperm 
towards the uterus would be impeded. Under 
these circu instances either the oosperm w^ould 
perish, or tubal pregnancy might result. 

Prognosis is more favourable in this class of 
case than it is when the sterility is duo to otlxor 
causes, because the inflammatory conditions can 
be cured in tfic majority of cases. 

Treatment . — With mild forms of inflammation 
of the vagina, uterus, and tubes, the treatment 
consists of rest in bed, douches, the use of 
glycerine tampons, and temporary abstinence 
from intercourse. When endometritis is more 
severe, or has become chronic, curetting gives 
the best results. 

3. Defects of Structure of the Uterus. — Con- 
genital under-development of the uterus, hyper- 
plasia and new growths, and premature atrophy, 
are found associated with sterility. 

(a) Congenital Under-development . — All grad- 
ations are met with, from an absolutely defect- 
ive, rudimentary, or malformed uterus, to one 
that is only a little under normal size. The 
extreme forms are usually associated with 
defective development of the ovaries. Klein- 
wachter^ has made an interesting analysis of 
the conditions found in 648 cases of sterility 
met with in his practice. Those that come 
under the present heading numbered 214, or 
33 per cent. They may be tabulated as 
follows : — 

Defective, rudimentary, and mal- 
formed uterus . . , . 15 cases = 2*3% 

Under developed uterus , , . 11^ ,, *=17'9 „ 

1. Hypoplastic uterus (71) — 

(a) Extreme forms, 14 ; (6) 

Medium degrees, 22 ; 

(c) Transition forms to 
normal, 35. 

2. Infantile uterus (45) — 

(a) Foetal, 6 ; (6) Infaiftil*e, 

. 13 ; (c) Transition, 26. 

Conical elongated vaginal portion 47 ,, — 7*3,, 

Stenosis of os externum . . . 36 ,, - 5*5,, 

Total . . . 214 = 33 ,, 

^ Bin Betrag zur Lehre der SteriliUit. 

VOL. IX 


The more*extreme degrees of under-develop- 
ment necessarily produce sterility ; in the case 
of transition forms, conical cervix, and stenosis 
of the 08 externum, the bar to conceptic^i is fiot 
an absolute one. 

Prognosis is in no case very good : but it 
will vary with the degree of undeV-development. 
The nearer^ the approach to normal the better 
the prognosis. ^ 

Treatment is useless in extreme cases. In'^ 
those cases in wliich we have saia that the bar 
to conception is not absolute, success sometimes 
follows dilatation of the cervical canal. 

(6) Hgj..^r})iasia and New Growths of the 
Uterus . — Among new growths we must specially 
mention fibromyomata. These conditions are 
often found associated with sterility, but it is 
doubtful what part they play as causal factors : 
it is certain that pregnancy may occur in cases 
of fibromyomata. Kleiriwachter found these 
tumours in 32 of his cases, or 5 per cent. A 
hyperplastic uterus was present in 5 cases. 

Treatment . — Hyperplasia requires to be dealt 
with by curetting, followed by the use of 
doTiches and tampons. When myomata are 
present sterility is desirable rather than other- 
wise, since the complication of these tumours 
with pregnancy is fraught with grave risk to 
the patient. 

(c) Premature atrophy of the uterus is found 
associated with primary sterility as effect rather 
than as cause. But ^aftftr one or t^^ Poig- 
nancies a relative sterility may be produced by 
atrophy of the uterus, which may tak(^ place 
soon after a pregnancy, when it is described as 
super in volu don. 

There is no cure for sterility associated with 
^atrophy. 

4. Defects of Position of the U terns. — In 

Klein wachter’s series 82 cases, or 12*5 per cent, 
showed backward or lateral displacement of the 
uterus. Here again we must make a distinction 
between associated and causal conditions. For, 
in the first place, with the displacement may 
be present other pathological conditions, such 
as endometritis and diseased ^appendages, which 
have more to do with the sterility than the dis- 
placement has ; and in the second place, it 
must be remembered that conception some- 
times occuitt} wbjen the uterus is retroverted. 
There is, however, a residue of cases in which 
the displacement is in itself an obstacle to con- 
ception. • 

Treatment consists in replacing the uterus, 
and keeping it in position* with a properly 
fitting pessary ; if patient and repeated trials 
with pessaries be ineffectual, ventrofixation of 
the uterus is indicated. 

5. Functional Defects . — Under this heading 
we ma 3 ’ consider conditions which lead to ster- 
ility by preventing intercourse, although no 
anatomical cause for sterility is present. These 
include vaginismus, that is, a spasmodic, painful 
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contraction of the vaginal muscles^ when inter- 
course is attempted, rigidity of the hymen, mere 
smallness of the vagina, nervousness, or any 
otfter conditions which make coitus physically 
or mentally painful. 

Treatment.—^ln many cases both dyspareunia 
and sterility may be cured by dilatation of the 
vaginal orihce under an ansesthetic. 

The above etiological factory in the produc- 
tion of sterility in woman may be summed up 
in tabular form as follows : — 

A. Defective Ovulation^ due to — 

(1) Absence of the ovaries : (2) Under-de- 
velopment of the ovaries ; (3) Ovarian 
disease ; (4) Constloutional causes ; (5) 
Immaturity and senility. 

B. Defective Conditions of the Genital Pass- 
ages — 

(1) Defects of patency: (a) Atresia vaginae ; 

(6) Absence of the vagina ; (c) Atresia 
• of the os uteri internum or externum ; 
{d) Atresia of the ostium tubaj. 

(2) Defects of the membrane lining the 

passages : (a) Vaginitis ; {b) Endome- 
tritis ; (c) Salpingitis. 

(3) Defects of structure of the uterus : (a) 

Congenital under - development ; {b) 
Hyperplasia and tumours; (c) Atrophy. 

(4) Defects of position of the uterus. 

(5) Functional defects. 

Diagnosis. — In the investigation of a case of 
sterility with a view to determining what is its 
cause, and whether it can be cured, the history 
should first be inquired into. The principal 
points to ascertain are — the character of men- 
struation and the age of its onset ; the existence 
of dyspareunia and the presence or absence of 
normal sexual feelings and desire ; and the ex-^^ 
istence or not of gonorrhma and syphilis at 
any period of the married life. If menstrua- 
tion has come on very late, and has continued 
scanty and irregular, we shall be prepared to 
find some degree of under-development; dys- 
pareunia and the absence of normal sexual 
feelings may mean that coitus has never been 
properly consummated ; a history of syphilis 
will lead one to suspect endometritis ; whilst a 
previous gonorrhoea will probably have left 
behind it endometritis or damaged tubes. It 
will be observed that nearly all the causes of 
sterility enumerated in the preceding table fall 
under one of the three categories foreshadowed 
in the history of the ^ case, namely: — Under- 
development or primary sterility ; pelvic inflam- 
mation or acquired sterility ; incomplete sexual 
intercourse or apparent sterility. ^ 

We must next investigate the general health 
and note the general development, and then 
proceed to the examination of the pelvic organs. 
A childish appearance, combined with defective 
breasts and scanty pubic hair, often points to 
under-development of the genital organs ; and 
this may be further indicated by smallness and 


immaturity off the vulva, or by a small or 
deficient vagina. If, in addition, the uterus is 
small, v'ith a cavity not exceeding two inclies 
in length, we are justified in the conclusion 
that sterility is primary and irremediable. In 
such a case , the ovaries will probably be also 
small. 

If we find no evidence of under-development, 
the condition of the pelvic organs must be in- 
vestigated with a view to determining whether 
any inflammatory disease exists or has existed. 
Cervical erosion, or a heavy uterus with abun- 
I d^ynt leucorrhcea, will point to endometritis ; 
thickened tubes will indicate salpingitis of vary- 
ing degrees. Under these circumstances we 
have to do with an acquired sterility, which is 
probably incurable if the tubes are damaged, 
but curable if the endometrium alone is at fault. 
On the other hand, the only pathological condi- 
tion present may be a backward displacement, 
or a long conical cervix with stenosis of the os 
externum ; these conditions may be the cause 
of the sterility, or they may be only incidental 
and devoid of etiological importance ; w^e cannot 
tell their precise role till the effect of treatment 
has been tried. Lastly, we may find some cause 
for dyspareunia, such as vaginismus, painful 
caruncles of the hymen or urethra, or prolapsed 
and tender ovaries. 

If we find the pelvic organs to all appearance 
normal, we must conclude that we have to do 
with one of three things : first, that it is a case 
of defective ovulation ; secondly, that the blame 
for the sterility lies with the husband ; thirdly, 
that intercourse has not been effectively accom- 
plished. Suitable inquiry may clear up the last 
point; the second will be cleared up by ex- 
amination of the husband ; and if neither of 
these two account for the sterility, we are 
reduced by exclusion to the first, and we may 
have to tell the patient that there is no obvious 
reason for her sterility. 

Treatment. — The treatment of individual 
conditions has already been briefly referred to, 
and we may now' shortly review' the whole 
subject. In the first place, marked under- 
development of the uterus or ovaries precludes 
any treatment, and the patie'nt must reconcile 
herself to her condition. Extensive pelvic in- 
flammation and tumours of the uterus or ap- 
pendages will require treatment on their own 
account^* and the result as regards sterility is a 
secondary matter. For endometritis a thorough 
curettage is required, both for its own sake and 
because this will give the best prospect of sub- 
sequent conception ; backward displacements of 
the uterus require appropriate treatment on the 
same grounds. Conibal cervix with stenosis of 
the os externum should be treated by dilatation, 
inasmuch as this will give the best chance of 
pregnancy. Any conditions causing dyspareunia 
must receive proper attention. With normal 
pelvic organs, we can only prescribe medicinal 
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treatment if the general health is at fault,' and 
epjoin a period of abstinence. 

We must here remark that when we find only 
some condition of doubtful influence in the 
causation of sterility, the husband should be 
examined before any treatment ig carried out 
on the wife. “ It is a too common assumption 
that in cases of sterility the fault on the side 
of the woman. In 250 cases in which notes 
are given by Brothers,^ information concerning 
the condition of the husband was obtained in 
72 instances, with the result that 50 of them 
were shown to be responsible for the sterilit]| of 
their wives. The cases in which the condition 
of the man was inquired into were those in 
which no cause of sterility was found in the 
woman. In 12 cases nothing abnormal could 
be found in either husband or wife. Thus of 
all the cases of sterility one in every five was 
attributable to the husband. This is a point 
to be borne in mind when the practitioner is 
consulted for this cause, for otherwise minor 
operations, such as dilatation and curetting, may 
be performed unnecessarily Brothers records 
that 14 women had been treated by sounds, 
dilators, pessaries, etc., when the semen of the 
husband did not contain a single spermatozoon.” ^ 

The natural aspiration of a healthy woman is 
to be a mother ; and sterility is to many a cause 
of lifelong unhappiness. Some of this unhappi- 
ness may be removed by proper treatment. 
Thus in 70 cases Brothers was able to trace the 
results of treatment, and of these 12 per cent 
became pregnant. The percentage of results in 
other cases has been even higher. It is there- 
fore reasonable to urge that every case of ster- 
ility should receive careful investigation, followed 
by suitable treatment, and that those women 
who crave for the high boon of motherhood 
should not be merely met with an attitude of 
unmasterly inactivity. 

Stern Sll. — Belonging to the sternum or 
breast-bone ; e.g, the sternal angle, the sternal 
glands. See Lymphatic System, Physioi.ogy 
AND Pathology {Table of Glands^ Thorax). 

Sterna.1 is •Muscle. — An occasional 
muscle, found perhaps rather more frequently 
in anencephalic foetuses, lying parallel to the 
sternum on the origin of the pectoralis major ; 
it may be regarded as a relic of the ptyiniculus 
carnosus. 

Stern bersf’s Disease. — A form of 
pseudo-leukaemia, tuberculous in nature. 

Sternebra. — One o| the segments of 
which the sternum is composed. 

Stern O- — In compound words sterna- (Gr. 
<rT€pvoi/, the breast) means relating to the ster- 

2 February 1901, 

Guea, article “ Sterility,” Medical Annual for 1902. 


num or breast - bone ; e.g. steriio-cleido-rnmtoid 
(relating to the sternum, the clavicle, and the 
mastoid process of the temporal bone), sterno- 
costal (relating to the sternum and the ri&s), 
sternodynia (pain in the sternum), sterno-hyoid 

(relating to the sternum and hyqid boi^c), etc. 

. 

Sterno-Clavicular Joint. 

Injuries * 339 

Diseases .... 340^ 

See also Joints, ])iseasksof {Synovitis^ Hy- 
drops^ etc.). 

This Joint is subject to different forms of in-» 
jury and disease, although to a lesser degree 
than most otVier articulations. The most com- 
mon surgical affection is dislocation. In the 
order of frequency, the displacement is (a) 
forwards, (6) backwards, and (c) upwards. The 
accident is usually brought about by violence 
applied to the outer end of the clavicle, e*g. by a 
fall or blow on the front of the shoulder, which 
displaces the sternal end forwards. The back- 
ward dislocation is more commonly induced by 
direct violence, which drives the sternal end of 
the clavicle backwards^ The rarest dislocation 
is the upward one, which may be induced by 
violence acting on the outer end of the clavicle 
from above, whereby the shoulder is forced 
downwards and inwards. A case has been 
recorded where spontaneous displacement in a 
forward direction occtirrSd in a weak subject 
from muscular exertion. Dislocations occur in 
this joint as a sequel to a chronic tuberculous 
or other diseased process in the joint. 

The frequency with which the forward dis- 
placement occurs is explained by the relative 
► weakness of the anterior sterno-clavicular liga- 
ment. As the posterior ligament is stronger, 
dislocation backwards is less frequent. Further, 
the fibres of the rhomboid ligament on the pos- 
terior aspect of the joint are not easily ruptured, 
and they are a powerful preventive against 
either the posterior or upward di.'^location. 

Clinical Features . — The clinical features will 
vary according to the completeness of the divslo- 
cations. In forward dislocation the diagnosis 
is readily determined by the marked projection 
anteriorly, recognisable without difficulty as the 
articular enid of the clavicle. If it be necessary, 
the diagnosis can be confirmed by various move- 
ments ; e.y., if the elbow be raised, the projection 
is depressed, and if the •shoulder be raised and 
thrown forwards, the prominence tends to dis- 
appear. The clavicular tendon of the sterno- 
madtoid is prominent, and the patient’s head is 
inclined towards the affected side. The possi- 
bility of the condition being mistaken for a 
fracture near the sternal end of the bone should 
be borne in mind. 

Treatment . — The reduction is easy, but its 
maintenance is attended with much difficulty. 
The most satisfactory method is by the patient 
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resting on a couch for four to six weeks with 
the arm in a sling, and the application, of direct 
pressure on the part by a woollen pad. In many 
cales iUis found impracticable to carry out this 
treatment, and it is fortunate that little harm 
results even if the joint be left permanently 
displaced. * 

The backward dislocation m characterised by 
a marked depression at the root of the neck, 
and the head of the bone is recognised to lie in 
an abnormal position, if the contour of the bone 
be traced from without inwards. There may 
be pressure on the cesophagus or trachea, and 
^ disturbance of the circulation from local ob- 
struction of important vessels. In treatment 
the shoulders should be bandaged well back- 
wards, using a cushion fixed between the 
shoulders posteriorly. 

In the upward dislocation the head of the 
bone rests on the top of the sternum. The 
sternal portion of the sterno-mastoid is promi- 
nent, while the clavicular portion is relaxed. 
In treatment the usual difficulty is experienced I 
in keeping the bone in position. Reduction 
should be effected by drawing the shoulder well 
outwards, and at the sanie time make pressure 
on the shaft of the clavicle from above. 

Diseases of the Joint,— The ordinary forms 
of synovitis of the sterno-clavicular articulation 
are very rare, but suppurative forms of inflam- 
mation are met with in the course of septica3mia 
or pyiehiia. The di{Ign(5sis of a joint 

affection has to be made from the general con- 
dition* Locally the presence of swelling and 
redness of the skin over it, with oedema, are 
characteristic symptoms, and with these symp- 
toms are associated inability to raise the arm to 
the horizontal position. As a rule, however, ^ 
the symptoms produced by this local condition 
of the sterno-clavicular joint are marked by the 
general constitutional symptoms of the septicse- 
mia. The treatment should be directed mainly 
to the general condition. The local affection may 
demand treaknent by early and free incision, 
with evacuation of the effusion. Thorough 
drainage is essential to prevent backward ex- 
tension of the purulent effusion into the struc- 
tures at the root of the neck, or its downward 
extension into the mediastinum. The structural 
changes induced in the joint by a pyoemic 
invasion are characteristic. They include acute 
ulceration and destruction of the cartilage and 
other soft structures of'the joint. As a general 
rule, the prognosis is highly unfavourable. 

Chronic rheumatic arthritis frequently affects 
the sterno-clavicular joint. It is charactefised 
by a nodular enlargement of the joint structures, 
and there may be creaking ia the joint on move- 
ment. Movements at the shoulder joint are 
accompanied by sharp pains at the sternal end 
of the clavicle, the pains being sometimes of a 
shooting character, and radiating upwards and 
backwards along the side of the neck. The 


etiology and pathology of this affection have 
already been discussed in the article on “Chronic 
Rheumatism*’ (vol. viii.). In that article the 
opinion was expressed that this disease may 
really be an attenuated pyogenic infection of 
the joint strvictures. The treatment should be 
conducted along the lines laid down in the 
artiile on “ Rheumatism.” 

Tuberculous disease is occasionally met with 
in the sterno-clavicular joint, but this is one of 
the joints least frequently involved. The tuber- 
culous process may start in the articular end of 
thf bone, or in the synovial membrane, and 
spreads and involves the other structures of 
the joint. The clinical features are similar to 
those seen in tuberculous affections elsewhere, 
and are mainly distinguished by their “ quiet ” 
nature. 

Chronic suppuration in the vicinity of the 
joint is present in many of the cases. Treat- 
ment should be conducted on the lines suitable 
for tuberculosis in general. It may be necessary 
to open the joint freely, and scrape the articu- 
lar ends of the bone. 

A neurotrophic joint lesion is sometimes met 
with in the sterno-clavicular articulation. This 
is especially seen in cases of syringomyelia 
(g.-v.). This lesion is characterised mainly by 
unnatural relaxation of the soft structures of 
the articulation, which allows of unnatural 
movement at the joint. As in other joint 
lesions in syringomyelia, it is the joints of the 
upper extremity that are most prone to be 
affected. The diagnosis is to be made from a 
general survey of the clinical features of the 
case, and especially from the peculiar sensory 
disturbances that are characteristic of this 
disease. 

Sterno-Mastoid. — Relating to the 

sternum and to the mastoid process of the 
temporal bone, e,g. the sterno-mastoid muscle. 
See Brain, Physiology of {Spinal Accessory 
Nerve ) ; Labour, Diagnosis and Mechanism 
{Podalic Lies^ Injumes of Child’s Neck) ; Neck, 
Region of {Sterno-mastoid Tumour) ; New-born 
Infant {Hctmatoma gf Sterno-mastoid Muscle ) ; 
Spasm {Cramp, Wry-Neck)\ Spinal Accessory 
Nerve ; Wry-Neck or Torticollis. 

Sternopag’US. — A teratological type of 
fused twins in which one infant is united to the 
other in the ^sternal region. See Teratology 
{Thoracopagous Double Terata). 

SternOSChisiSa — Fissure of the sternum 
as in the man E. A. Groux. 

Sternum. 'See Chest, Deformities op 
{Congenital) ; Chest, Injuries of {Ribs and 
Sternum) ; Heart, Myocardium and Endo- 
cardium {Symptomatology, Dropsy over Sternum)', 
Pulse {Auricular Pulsation in a Case of Cleft 
Ste^mwm) ; Scurvy, Infantile {Clinical Features^ 
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Depression of Sternum)] TbratoIjDgy {Malforma- 
tions of Thorax). 

Sternutatory.-- -Producing sneezing or 
sternutation ; errhine ; e.g, tobacco in the form 
of snulf, ipecacuanha, and sassy bark. See Pre- 
scribing {Action on Mucous Membranes). 

• 

Stertor. — Deep respiration accompanied 
by a snoring sound ; met with in cases of 
apoplexy, etc. See Brain, Affection of Blood- 
Vessels {Cerebral Hcemorrhage., Diag^iosis). 

Stetho-. — In compound words stetl^o- (Jlr. 
the breast or chest) means relating to 
the thorax ] e.g. stethograph (an instrument for 
recording the movements of the chest), stetho- 
menia (vicarious menstruation from the bronchi), 
stethomitis (inflammation of the muscles of the 
chest), etc. 

Stethoscope. — An instrument, with a 
single or a double ear-piece, by which ausculta- 
tion of the thoracic or (sometimes) the abdomi- 
nal organs is carried out. See Chest, Clinical 
Investigation of {Auscultation). See also Cross 
References iintier Auscultation. 

Stevenson’s Screen.— A roofed and 
louvred box for sheltering shade thermometers 
in. See Meteorology {Temperature). 

Stewart’s Method. — A plan for 
estimating the organic nitrogen in the soil, 
devised by Hunter Stewart. 

Stew i n g. See 1 n vali d Y eeding {Prepara- 
tion of Meats, Stewing). 

St. GervaiS. See Balneology {France, 
Sulphated Muriated Watei's). 

Sthenic Fever. — Fever characterised 
by a high temperature and a full, quick pulse 
(Gr. crOivos, power or strength). 

Stibium. See Antimony. 

sticking: Plaster. See Plaster. 

Stiff Joint. See Joints, Diseases of, 
{Anchylosis). * 

Stiffneck. See Rheumatism, Chronic 
(Muscidar). 

stiffneck Fever. Se ^ Meningitis, 
Epidemic Cerebro-Spinal. 

stigma.— A small mark, cicatrix, or spot, 
commonly used in the plural {stigmata) for 
the haemorrhagic spots seen in hysteria in the 
positions occupied by the* nail-wounds inflicted 
m crucifixion ; the physical stigmata of heredity 
are malformations (usually of the minor type) 
commonly found in criminals and the insane 
abnormalities of the external ear, etc.). 
See Hysteria {Symptoms, Stigmata)] Mental 


Deficiency \Diagmsis, Stigmata of Degenera- 
tion). 

Still Birth. See New-born ^Inf«nt 
{Asphyxia Neonatorum). See also Asphyxia {In 
New-born Infants) ; Labour, Accidental Com- 
plications {Injuries to Foetu% Stitl-birth ) ; 
Medicine, Forensic {Infanticide). 

Stillicidlum. — The flow of a liquid 
slowly, drop by drop, or gutfatim. See also'^ 
Balneology {Douche Bath). 

Stillinjgf’S Ca.na.1. — The central canal 
of the spinal cord, also the hyaloid canal. 

StiliIngf’S Nucleus. — The red nucleus 
of the subthalamic region ; the sacral nucleus 
of Stilling is an island of nerve cells in the 
sacral region of the spinal cord. See Spinal 
Cord, Medical {Anatomical Considerations). 

Stimulants. See Alcohol {Clinical 
Uses). 

St I m U I us. See Physiology, Protoplasm, 
Cell {Stimidi ) ; Physiology, Tissues {Muscle 
and Nerve Stimulation). 

p 

St I ngf I ng* I n sects. —Many insects when 
in a mature stage bite the skin of man in order 
to obtain nutriment, and all, whilst doing so, 
probably inject into the skip with the saliva 
a toxic substance — probably formic acid in the 
case of the bee sting — fldiich inhibits coagu- 
lation or promotes the flow of blood. The 
sting may be trivial or may result in serious 
disease or even death, according in part to the 
species of insect and in part to the idiosyncrasy 
of the person who has been stung. 

» One of the most fretpient insects which in 
this way attacks man is Pulex irritans, the 
common flea. The lesion is a small circular 
red area with a central spot of darker tint. 
When the lesions are petechial, the case may 
be mistaken for purpura. In other persons 
there may be urticaria or a more%r less general 
erythema, and there is much cutaneous irrita- 
bility. The role of the ^lulex as a trans- 
mitter of plague infection has of late engaged 
the attention of many investigators. 

The lesion caused by the bed bug {Cimex 
lectularius)* is a* whitish ^vheal with a central 
spot, and much itching. Some persons mani- 
fest hardly any signs of reaction to the bite of 
this insect. * 

Gnats or Mosquitoes. — Thg disturbance pro- 
duced by the ordinary “midge bite” varies 
grciitly in different persons, biA there is usually 
much pruritus, with small wheals and consider- 
able hyperaBmia, * Mosquitoes of the genus 
Anopheles, when infected with malarial protozoa, 
transmit these parasites through the skin wound 
{vide “Malaria,” vol. vi.). Similarly it has 
recently been demonstrated that filariasis is 
acquired by the sting of mosquitoes (Low, 
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B, M. J. 1900 , i, 1456 ; James, *^Indian Med. 
Gaz. 1900 , 169 ; Mansoii ; Grassi and Noe, etc.). 
The stings of gadjii'^.% wasps^ and bees vary in 
in^bnsi4y in different persons. Bee farmers are 
often notoriously insusceptible to the sting of 
bees. Ip most persons, however, there is great 
local pain anVl burning, followed by oedema, 
which is particularly troublesome ,when the 
sting is in the neighbourhood o| the eye, or on 
"^^the tongue or pharynx. When the bitf's are 
numerous, or when there is a marked suscepti- 
bility, there may be faintness, unconsciousness, 
and death from cardiac failure. 

Lastly, reference must be made to the stings 
of the harvest bug (Leptus autumnalis) and of 
spiders, though these arthropods are not really 
insects. 

Stingfingf Plants. —Certain species of 
plants are furnished with stinging hairs which 
project from the surface of their leaves, and 
which provide the plant with a means of defence 
against the attacks of herbivorous animals. 
The most familiar examples of plants bearing 
stinging hairs are the common European 
nettles, Urtim urens apd Urtica dioica ; the 
stings produced by the TJrtica crennlata of 
India and the Urtica stimula^ns of Java are 
much more severe. In addition to the Urti- 
cacea3, stinging plants are also found amongst 
the Malpighiacea', Euphorbiacea), Loasacese, etc. 

In the nettle each stinging hair is essentially 
a single elongated cell. The basal part of the 
hair is ir3xpanded and flexible ; the main part of 
the hair tapers gradually towards the upper or 
free brittle end, but is here again expanded to 
form an apical knob. Within the hair is a fluid 
substance, in which formic acid and probably % 
also an enzyme are present. When the leaf is 
handled, the apical knob of each stinging hair 
which has been touched is broken off, the sharp 
point of the broken hair penetrates the epi- 
dermis, and the fluid contents of the hair pass 
into the skin. 

The effects resulting from the wounding of 
the skin by these .hairs are the characteristic 
lesions of urticaria, and though these usually 
take the form of wheals, there may be merely 
hypersemia. The lesions are as a rule transient 
in nature, localised to the part .whioli has been 
in contact with the leaf, and do not spread to 
distant parts of the skin. Simultaneously with 
the appearance of the tjutaneous lesions there 
is locally an intense tingling, itching, or prick- 
ing sensation, as in other forms of urticaria. 
The toxic substtoce, whether it be the foitnic 
acid or a special enzyme, is thought to act 
directly upon the endothelial cell wall of the 
capillaries in the true skin, causing dilatation 
and congestion of these capillaries, subsequent 
to which there is usually excessive transudation 
of fluid from the vessels, resulting in the forma- 
tion of the characteristic wheals. 


Stipatio Telse Cellulosse Infan- 
tum. See Sclerema Neonatorum. 

Stirrag'^- — Quickening, or the detection of 
foetal movements by the mother in pregnancy. 
See Pregnancy, Diagnosis {Symptoms^ Quicken- 
ing). 

#- 

Stitch - Abscess. — Abscess forming 
round a ligature in an operation wound. 

Stitch in the Side. — Intercostal 
neuralgia. See Pleura, Diseases of {Acute 
Pl^uruy, Clinical History) ; Pneumonia, Clini- 
cal {(flinical Features). 

St. Ives. See Therapeutics, Health Ee- 
SORT*"* {English). 

St. Leonards. See Therapeutics, 
Health Eesorts {English). 

St. Moritz. See Balneology {Switzer- 
land) ; Mineral Waters {Chalybeate) ; Thera- 
peutics, Health Resorts {Switzerland). 

St. Nectaire. See Balneology {France, 
Alkaline Waters). *• 

Stock. See Invalid Feeding {Soup- 
making). 

Stocker’s Sign. Nee Meningitis, Tuber- 
culous {Diagnosis from Typhoid Fever). 

Stocking, Elastic. See Veins, Dis- 
eases OF ( Varicose Veins, Treatment). 

Stokes’ Disease. — Exophthalmic 
goitre. See Thyroid Gland, Medical {Exoph- 
thalmic Goitre). 

Stokes - Adams’ Disease. — Par- 
oxysmal bradycardia. 

Stokes’ Pulse. — Corrigan’s pulse. See 
Heart, Myocardium and Endocardium {Physi- 
cal Signs, Pulse in Aortic Incompetence). 

Stokes’ Sign. — Violent throbbing in 
the abdomen (to the right of the umbilicus) in 
cases of acute enteritj^. 

r 

' Stoliditas. — Stolidity, stupidity, or a 
markedly phlegmatic state. See Mental De- 
ficiency. 

StolVpii]!.. See Balneology {Russia). 

Stomach and Duodenum, Dis- 
eases of. 

Anatomical and Physiological Con- 
siderations ^ ... . 343 

Diseases, General Etiology of . . 349 

„ Morbid Anatomy and Path- 
ology OF . . . . 352 

„ General Symptomatology of 
(Gastro-Duodenal Indiges- 
tion) 361 
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Special Symptomatology and Treatment • 

OF Gastric Neuroses . . . 364 

Special Symptomatology and Treatment 

OF Inflammations (Catarrh) . . 369 

Special Symptomatology and Treatment 
OF Ulcer . . . . ^ . .371 

Special Symptomatology and Treatment 
OF Cancer . . . . . *377 

Special Symptomatology and Treatment 
OF Gastric Dilatation . . . 381 

Surgery of . . . . . . 384 

^ee also Abpomen, Injuries of {Symptoms^ 
Lesions of Stotnach ) ; Abdominal Tumoiirs, 
Diagnosis of {The Stomach ) ; Alcoholism 
yActite^ Treatment by Washing out the Stomach) ; 
Ascites {Distinction from. Dilated Stomach ) ; 
Atrophy, Infantile {Morbid Anaio^tiy^ Stomach ) ; 
Children, Development of {Stomach ) ; Chil- 
dren, Clinical Examination of {Abdomen) ; 
Chlorosis (Symptoms^ Dilatation of Stomach) ; 
Cough (Clinical Varieties, Stomach Cough) \ 
Digestion and Metabolism {Gastric Diges- 
tion) ; (tall-Bladdeu and Bile Ducts, Diseases 
of {Adhesions); (xastro- Intestinal Disorders 
OF Infancy ^{Congenital Anomalies, Diseases of 
Stomach, Dilatation of Stomach, etc.) ; Htema- 
TEMESis ; Heart, Myocardium and Endocardium 
{Effects of Cardiac Disease, Passive Congestion) \ 
Heart, Myocardium and Endocardium {Symp- 
tomatology, Stomach Symptoms) ; Indigestion 
{Gastric Conditions) ; Intestines, Diseases of ; 
Lardaceous Degeneration {Morbid Anatomy, 
Alimentary Canal) ; Liver (Tropical Abscess 
of ) ; Liver {Portal Thrombosis) ; Liver {Hyda- 
tids of ) ; AIedicine, Forensic ( Wounds, kup- 
tiires of Internal Organs) ; AIedicine, Forensic 
{Infanticide, Stomach Test ) ; AlEi.iENA ; AIen- 
struation and its Disorders {Vicarious Men- 
struation) ; Pharmacology {Drugs whose Action 
is Maiidy Local) ; Physiology, Food and 
Digestion {Alimentary Canal ) ; Post-mortem 
AIethods {E.ramination of Body Cavities, Abdo- 
men) ; Prescribing {Administe7dng Drugs by the 
Mouth ) ; Kheumatism, Acute {Symptoms, Dil- 
atation of Stomach ) ; Rheumatism, Rheumatoid 
Arthritis {Clinical Chai'acters, pUataiion of 
Stofnxacl ) ; Tab^s Dorsj^lis {Gastric Grises ) ; 
Tetany {Groupts of Cases, Atrophy of Stomach) ; 
Toxicology {Post-^noi'tem Appearances due to 
Poisons) ] Tumours ; Tumours, Inoperable ; 
Typhoid Fever {Symptoms, Alimentary Canal) ; 
X-Rays {High F7r.gu,ency Cum'eids). 

Anatomy 

The stomach is the somewhat pear-shaped ex- 
pansion of the alimentary canal continuous with 
the gullet immediately* iCfter that tube has 
passed through the diaphra^^m. It occupies 
the upper part of the abdominal cavity on the 
left side, lying in great part behind the ribs, 
the larger end reaching as high as the fourth 
left intercostal space where it is in contact with 


the diaphragm, which separates it from the 
heart, and the lower end (pylorus) where it 
becomes continuous with the duodenum, lying 
to a variable extent to the right of the miaklie 
line according to the degree of distension of the 
organ. The general direction of the viscus is 
I therefore obliquely downwards^ and "forwards 
from left to right, beiftg about 10 to 12 inches 
in greatest length in the average adult male 
when modcrat^y distended. The oritices by 
which it communicates with tiie oesophagus 
(cardiac) and with che duodenum (pyloric) are 
from 3 to 5 inches apart, and situated on the 
upper smaller curvature, so that the left 
portion ot the organ constituting the fundus* 
extends farther to the left and higher tlian the 
cardiac opening, which lies to the left side of 
the body of the tenth or eleventh dorsal 
vertebra outside the aorta, the pyloric orifice 
being lower and at the level of the right side 
of the body of the first lumbar vertebra^ nearer 
to the anterior abdominal wall. Inasmuch as 
the msophageal opening is the most fixed point 
of the stomach, and the pylorus is freely 
movable, the relative positions of these open- 
ings to each other, from before back, is subject 
to much variation with the state of fulness of 
the organ. Whilst, therefore, the cardiac orifice, 
into which the ossophagus opens somewhat at 
an angle, remains fixed in position, the pylorus, 
which is usually just behind the anterior edge 
of the liver, and lies*clci?e to the rig4t of the 
median plane, 1 to 2 inches below the ensiforrn 
cartilage, when the stomach is empty, may 
he found 2 or 3 inches to the right wiien the 
organ is distended, and may then be in contact 
with the abdominal wall immediately below the 
liver. With the varying distension of the 
stomach the anterior and posterior surfaces, 
which are in apposition in the empty state, 
shift in position, the former coming to be 
directed more upwards instead of forwards as 
tlie organ dilates, with corresponding alteration 
in the posterior surface, the yisciis rotating 
somewhat on a transverse axis. 

The relations of the stomach to adjacent 
structures are as follows The upper portion 
of the anterior surface, along the lesser 
curvature and cardia, is in contact with the 
under surface of the left lobe of the liver ; the 
pyloric third of the lower portion of the same 
surface is in apposition with the abdominal 
wall ; whilst the remftiader of the surface, as 
well as on the fundus and the left extremity 
of the posterior surface, itf contiguous to the 
d^|iphragm ; immediately adja^^ent to the phrenic 
area lies the internal surface of the spleen, and 
adjoining this to the right, the left kidney and 
suprarenal body come in contact with the 
posterior surface, and still farther to the right, 
reaching from the spleen to the pylorus, is the 
pancreas ; the splenic flexure of the colon abuts 
on the middle of the hinder aspect of the greater 
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curvature ; between that point and the pyiorio 
region is the mesocolic area, the transverse 
mesocolon separating the stomach from' the last 
pai<, of J^he duodenum and coils of the jejunum. 

The most important surface relations, in 
addition to those already mentioned, are — the 
msophagfeal opening nearly corresponds with 
the junction of the seventh le|t costal cartilage 
with the sternum from 4 to 5 inches from the 
^surface ; the lowest normal limi^ of the greater 
curvature should not be below a line drawn 
inches above the level of the umbilicus, and 
when the organ is empty the line is consider- 
ably higher. 

The normal capacity of the adult male 
stomach may be as much as three pints, and 
is usually less. The weight of the organ is 
about 4 1 oz. 

The duodenum is the first portion of the 
intestine intervening between the stomach and 
the jejvmum. It is about 10 to 12 inches in 
length and 2 to 2^ inches in diameter, being 
in this latter respect somewhat larger than the 
rest of the small intestine. It forms a curve 
of a shape varying with the position of the 
pylorus, with the concavity, in which lies the 
head of the pancreas, directed to the left and 
somewhat upwards. It is conveniently described 
in four parts — the first being almost horizontal 
from left to right and before back, moving with 
the pylorus, and consequently being almost 
directly Antero-posterior when the stomach is 
distended and the pylorus is moved to the right. 
Posterioj*ly are the common bile duct, the portal 
vein, and the gastro-duodenal artery. The 
second portion, about 3 inches long, extends 
vertically and slightly backwards from the level 
of the left side of the body of the first lumbar 
vertebra close under the neck of the gall-bladder 
to the left side of the body of the third or fourth 
lumbar, from which it is separated by the vena 
cava, with the right kidney to its outer side ; in 
front are the under surface of the liver, and 
below that the transverse colon with which it is 
connected by the transverse mesocolon. The 
third part, which forms an angular curve with 
the foregoing, and is 2 to 3 inches long, curves 
transversely and slightly upwards to the left 
side of the aorta, with which and the vena cava 
it is in contact, the inferior me^entqric vessels 
passing down in front between it and the trans- 
verse colon, and the head of the pancreas above. 
The last two inches of the duodenum, consti- 
tuting the fourth part, bends upwards on the 
left side of the aot'ca to end by a sharp ciirve 
forwards in the jejf,inum. Behind it is the psqps 
muscle, and sometimes the inner edge of the left 
kidney ; in front is the stomac^, from which it 
is separated by the transverse mesocolon. This 
terminal part of the duodenum, however much 
the rest of this section of the canal may be dis- 
placed, maintains a uniformly fixed position 
owing to the presence of a musculo-fibrous band 


whidi attaches fit to the left crus of the dia- 
phragm, and this fixity is further aided by the 
post-peritoneal connective tissue. 

The relation of these viscera to the peritoneum 
is of importance clinically. The stomach, ex- 
cept immediately behind the cardiac orifice, 
where it is in direct contact with the diaphragm, 
is Cbmpletely enveloped by this membrane, 
which passes off the smaller curvature to the 
under surface of the liver, forming the gastro- 
hepatic omentum, and from the greater curva- 
ture to form the anterior part of the great 
omjntum, the posterior surface of the stomach 
thus constituting a part of the wall of the lesser 
peritoneal sac. The reflection of peritoneum 
from the cardia to the diaphragm is known as 
the g.Astro-phrenic ligament, and that which 
passes from the fundus to the spleen, in which 
run the splenic vessels, is termed the gastro- 
splenic omentum. In contrast to this arrange- 
ment the duodenum is only very partially 
covered, the posterior surface being more or less 
closely connected with the post-peritoneal tissue 
in the neighbourhood of the kidneys and large 
vessels, and with the head of the pancreas. The 
left side of the fourth part is covered b}’^ peri- 
toneum, which there forms several small fosste 
(duodeno-jejunal). The transverse mesocolon 
has been mentioned as being attached to the 
anterior surface of the second, third, and fourth 
parts. 

Although the stomach ordinarily appears, 
when viewed externally, as a single pyriform 
bag, marked off at the pylorus by a circular 
constriction from the duodenum, it will be found 
that functionally regarded it consists of two 
parts, a cardiac and a pyloric, the latter being 
inuch the smaller and of about a fourth the 
capacity of the other. Occasionally indications 
of a separation by the appearance of a slight 
groove on one or both curvatures, several inches 
from the pylorus, and sometimes a thickening 
(of the muscular coat) may be felt along a line 
joining these grooves — pre* pyloric sphincter — 
and a deep constriction is now and then seen, 
due to the contraction of the muscular fibres in 
this situation* showing how the organ is im- 
perfectly divided into two urlequal portions, 
a condition which probably obtains to a greater 
or less degree during the process of gastric 
digestion. 

As seer! from the inside the surface of the 
living stomach is found to be of a deep rose-red 
colour, an appearance which is quite lost after 
death, being replaced by an ashy-grey coloration 
not unfrequently marked by petechial spots. 
Unless much distended, the mucous membrane 
is thrown into numeroife folds or rugse, caused 
by a wrinkling of the loosely attached membrane 
as the muscular layers contract. These rugse, 
which are mainly disposed in a longitudinal 
direction, are best marked along the greater 
curvature and less distinct towards the pylorus. 



STOMACH AND DUODENUM, DISEASES OF 


345 


The pyloric valve or sphincter* is formed ‘by a 
circular fold of mucous membrane covering a 
special thickening of the circular muscular layer, 
which projects into the lumen of the canal, 
leaving an aperture that admits the finger, and 
is capable of being more or legs completely 
closed. The inner surface of the first couple of 
inches or so of the duodenum is "smooth, mit at 
that distance the valvulse conniveiites commence, 
becoming large and of regular concentric shape 
beyond the papilla which marks the common 
entrance of the hepatic and pancreatic ducts. 

Minute Structure. — The most impor^piit 
features in the structure of the gastro-duodenal 
section of the alimentary canal as bearing on 
disease of these organs refer to the mucosa and 
the disposition of the muscular tissue. 

The MUCOUS membrane of the stomach varies 
in thickness with the distension of the organ, 
is normally thinnest over the fundus, and is 
covered by a layer of cohminmr epithelium^ which 
sharply commences at the cardiac orifice, up to 
which in the oesophagus the epithelium is strati- 
fied. The cells have no striated border like 
those of the intestines, and where the surface is 
not sccretor^^ the cells are more granular in 
their deeper parts, and clearer towards their 
outer parts, this being duo to mu eigen, which is 
discharged during digestion. Lying among the 
tapering attached ends of the cells are small 
round or oval cells. The epithelium is set upon 
a basement membrane, wdiich is composed of a 
layer of fattened cells ; and the mucosa on the 
deeper side of the membrane is constructed of 
glands, blood-vessels, lymphatics, and nerves 
packed in a delicate stroma of connective and 
adenoid tissues, among which are plain muscular 
fibre cells. The glands are of the tubular 
variety, and are mostly but not entirely sub- 
divided towards their closed ends, being disposed 
vertically to the free surface upon w hich they 
open. Tw^o kinds of glands are to be recognised : 
(a) the pyloric glands, most numerous towards 
the pyloric end, open on the surface by wider 
mouths, the columnar epithelium being con- 
tinued some distance down the tubule, forming 
the duct portion, the creeper portions being 
lined by shorter, more cubical, and finely 
granular nucleated cells ; (li) the cardiac glands, 
more abundant at the cardiac extremity, are 
characterised by a shorter distance (duct) being 
lined by the columnar cells of the gurfac*b, beyond 
which the cells are like the distal cells of the 
pyloric glands, though more coarsely granular, 
and are known as the ‘‘ principal or “ central ” 
cells. Lying here and there among these, close 
to the basement membrang, are the parietal or 

oxyntic^’ cells, which are .much darker and 
more granular in the prepared specimen. The 
lumen of these glands is exceedingly fine, and 
still finer prolongations of it extend between the 
lining cells, distinct canalicular networks sur- 
rounding the parietal cells. 


In the duodenum the columnar epithelium at 
once assumes a striated free l>order ; the cells 
are somewhat shorter, but like those of the 
stomach secrete mucus, and present after ^dis- 
charge of the same the characteristic “ goblet- 
shape ” appearance. The glands met^ivith are 
(a) the crypts of Lieberkiihn, whieh run through- 
out the intestine and are simple tubular de- 
pressions of the surface, lined throughout by 
columnar cells ; {h) Brunner’s glands, which are' 
peculiar to tiie duodenum, in the first part of 
which thej'^ are Oiost numerous ; tliey are of 
the acino-tubiilar variety, and are more deeply 
placed in the submucosa, resembling in structure 
the pyloric glands of the stomach. Isolated 
masses of lymphoid tissue — solitary glands — also 
occur in the duodenal mucosa. 

Besides the extension of the mucous surface 
of the duodenum effected by the valvulm conni- 
ventes, the membrane is beset with villi ^ which 
are minnte processes closely arranged, giving a 
characteristic velvety appearance, and consist 
of the various structural elements of the mucosa. 

The submucous coat between the mucosa and 
the muscular layers, being separated from the 
former by the musculj^ris mucosm, is composed 
of loose areolar tissue, in wdiich the vessels and 
nerves ramify on their way to the mucous 
membrane. 

The MUSCULAR COAT of the stomach consists of 
several layers of plain fibre cells arranged some- 
what differently at difiei'fnt parts of the organ. 
Most externally the fibres are exposed longi- 
tudinally, and continuous wdth those# of the 
gullet pass chiefly along the curvatures of the 
stomach, being much less distinct over the 
surfaces, to the pylorus, where they blend with 
the corresponding fibres of the duodenum. The 
middle layer of fibres are circular in direction, 
forming a complete investment of the organ from 
fundus to pylorus, w^here a specially thickened 
bundle forms the pyloric sphincter. The most 
internal fibres are distributed obliquely over 
the surfaces of the stomach, aftd whilst well 
marked over the fundus scarcely reach the 
pyloric end. , 

In the duodenum, as in the rest of the small 
intestines, the muscular tissue forms an outer 
longitudinal and an inner circular layer, the 
latter beirjg much the thicker. No extension 
of this coat into the valvulse conniveiites takes 
place. 

The SEROUS COVERING, which is complete, or 
almost so, on the stomach, apd only partial over 
the duodenum, allowing by its elasticity the 
varying distension of the dl*gans, is an ex- 
ceedingly thin homogeneous basement membrane 
upon which is a layer of flattened endothelium, 
and connected by areolar tissue with the sub- 
jacent coat. Where the peritoneum is wanting 
the areolar tissue becomes continuous with the 
post-peritoneal connective tissue. 

Vascular Supply. — The arteries of the 
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stomach are derived from the three* branches ot 
the coeliac axis, viz. ; the coronary artery, which 
is distributed over both surfaces, chiefly towards 
the'cardiac end ; the right gastro-epiploic and 
the pyloric branches of the hepatic artery 
supply tl^e pyloric end of the stomach and the 
right part of flie greater curvature, as well as 
the duodenum ; and the lefifc gastro-epiploic, 
wdnch arises from the splenic ^ branch of the 
'boeliac axis — from this vessel the fundus obtains 
its supply. These several vessels freely com- 
municate with one another, and also with the 
msophageal branches of the aorta around the 
/^ardia. By these channels a large amount of 
blood is distributed to the \ ’c>cera by branches 
which pierce the muscular coat, and after further 
dividing in the submucosa, form a close network 
ill the mucous membrane between the glands, 
and in the duodenum extend into the villi. 
The blood is returned by veins which correspond 
to the urteries, and Anally contribute to form 
the portal vein. There is also an extensive 
communication at the cardia with the oeso- 
phageal veins, which reach the superior vena 
cava via the right azygos vein. 

The r^YMPHATic vessei^s commence in lymph 
spaces in the mucosa among the glands and 
blood-vessels. Thence they pass through the 
muscularis mucosae, and form plexuses in the 
subiiiucosa, whence large branches pass through 
to the surface of the organs, and Anally reach the 
thoracic duct, passing* in* their course through 
various retroperitoneal lymphatic glands. 

The •NERVES of the stomach originate from 
both pneumogastrics, the terminal branches 
of the left being distributed over the anterior 
surface, and those of the right over the posterior 
surface, chiefly towards the pyloric end. 

Branches of the sympathetic system from the 
solar plexus also reach the stomach. From all 
these nerves branches pass through the walls of 
the stomach and duodenum to communicate 
with gangliated plexuses lying between the 
muscular lay erf (Auerbach) and in the submucosa 
(Meissner). Filaments from these supply the 
muscular tissue of tjie mucosa. 

Thus the efferent and afferent channels to 
and from the viscera (stomach and duodenum) 
and the nerve centres lie in the vagi, and in 
the white rami communi cantos ofr the sym- 
pathetic from the tenth to the sixth dorsal 
spinal segments. And since, as Dr. Head has 
shown, the referred paiAs and areas oi tender- 
ness in diseases of f^hese organs are arranged on 
the body surface in accordance with thedistribu- 

tion of the skia Mds of tfie sijinal ^aa^Ua., rattier 

o\ pervpSieTih riorvo-trunlis, 
some of these areas of reference are cranial and 
cervical as well as situated on the body. 

Digestion in the Stomach and Duodenum 

Digestion is that physico-chemical process 
whereby the food is converted into a fluid and 


diffusible condition suitable' for absorption 
directly or indirectly (via the lacteals) into the 
blood-cu’*rent. It is in some measure antici- 
pated by, rmd is a continuance of, the changes 
which are affected by cooking. Some of the 
food taken is^ absorbable at once, whilst other 
constituents are 'incapable of solution in the 
alimentary canal, and are consequently indi- 
gestible. The digestibility of food therefore 
depends on the facility and completeness with 
which it is reduced to a diffusible state; its 
nutritive value, which is a diflerent matter, 
boii^g in proportion to its suitability for tissue- 
construction and metabolism. 

For the carrying out of the function there 
are required various solvent juices to deal with 
the several kinds of alimentary principles, some 
arrangement by which these fluids and the food 
are mixed and propelled, and an adequate re- 
moval of the digested food-stuffs (digesta), an 
accumulation of which interferes with the 
proper progress of the digestive changes. These 
requirements are met (i.) by the alimentary 
canal, which is a tube of great length, present- 
ing various alterations in size and situation in 
its course, which allow such opportunities for 
delay in the progress of the contents as are 
necessary for the efticieiit action of the solvents ; 
(ii.) by the secretions of the salivary, gastric, 
pancreatic, and intestinal glands, which are 
abundantly poured into the canal ; (iii.) an 
extended absorbent surface, which is furnished 
by the mucous membrane with its vast* area of 
valvulm conniveiites, villi, etc., wliere the blood 
capillaries and lacteal radicle are brought into 
close relation with the digested material ; (iv.) 
a sufficient blood and lymph supply ; and (v.) 
a controlling and co-ordinating nervous mechan- 
ism, wliich is derived from the ccrebro-spinal 
and sympathetic systems, as well as an intrinsic 
ari’angement of ganglia and Abres. 

With one section alone, viz. the stomach and 
duodenum, is this article concerned, but pre- 
ceded as gastric digestion is by those changes 
which should be effected in the mouth, its 
relation to them has to be borne in mind. It 
has also to be remembered that the stomach is 
not an indispensable organ. S&veral cases of its 
total extirpation have now been recorded, the 
patients completely recovering, and some at 
least being able to return to an ordinary diet, 
with the*mainj^enance of complete nitrogenous 
equilibrium and gain of weight. On the whole, 
gastric digestion is in the main preparatory to 
the more extensive and elaborate changes which 

take ijlace iu the iutestines^ where ako the 

I greater amount of ^ absorption of the digesta 
occurs. The subject *of normal digestion has 
been so fully treated (see articles “ Diet, 

“ Digestion and Metabolism,” voL ii. pp* 

365) that it is sufAcient here briefly to indicate 
the main features of the process, so far as the 
stomach and duodenum are concerned, as a 
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basis for the consideration of •disturbances of 
the function (indigestion or dyspepsia) and of 
diseases of the organs involved. 

Clearly the first consideration in respect to 
digestion is the food, its nature and character, 
more particularly the quantity md its appor- 
tionment into properly regulated meals at 
suitable intervals ; the state of LUv^chanical sub- 
division as effected by cooking, masticatioTi, etc., 
in which it is presented to the gastric mucosa ; 
its freedom or otherwise fropi physically in- 
jurious or pois<mous constituents; and lastly, 
its nutritive composition, containing, ^hat^ is, 
the needful proportion of the several alimentary 
principles. 

From the aspect of gastric secretion there 
is required for a normal digestion a sufficient 
quantity of the ffuid, with no deficiency and no 
great excess of hydrochloric acid (*1 to '25 per 
cent), poured into the storn;ich when food is 
there and not in the intervals when the organ 
is empty, which partly combines with the ' 
proteids present and in part (not mo'-e than 1 
per lOOO) remains free. By this agent, com- 
bined with pepsin, the proteids are chiefly 
digested ancl passed on into the intestines as 
allnimoses and peptones. The chief proteid of 
milk, easeinogen, is coagulated and converted 
into casein by a special enzyme (rennin), and is 
afterwards peptonised by the pepsin and hydro- 
chloric acid. 

The digestion of the starch elements of the 
food which has been commenced by the ptyalin 
of the saliva is arrested by the free hydrochloric 
acid, and hence an excess of meat food in a meal 
gives a better chance to the continued digestion 
of the farinaceous food in the stomach by using 
up the acid, whilst an excess of starches or^ 
sugars diminishes the opportunity of their con- 
version. Further, the normal lactic, acetic, 
and other bacterial fermentations which take 
place in the stomach in the carbohydrate food- 
stuffs partially increase after the middle period 
of gastric digestion, but are normally held in j 
check by the free hydrochloric acid present, 
whilst a deficiency of this material or a great 
excess of carbohydrates ieads to the formation 
of undue quantities of the organic acids. 

The neutral fats of the food ordinarily under- 
go but little change beyond being melted in 
the stomach, only a slight decomposition and 
liberation of fatty acids, possibly^due t?) bacterial 
agency. Hence portions of meat or other sub- 
stances, that might be satisfactorily dealt with 
in the mouth or stomach, may pass on un- 
digested if coated with a layer of fat such as 
melted butter. , 

The various salts, phosphates, carbonates, 
malates, and other inorganic co pounds occur- 
ring in the food undergo some decomposition 
due to gastric juice, the hydrochloric acid of 
which is derived from the sodium chlorides. 
Excessive quantities of some of these substances 


are apt prejudicially to affect the activity of 
the gastric secretion. 

The mutual interference of the several ali- 
mentary constituents in the course j)f iSieir 
digestion in the stomach is a circumstance of 
considerable importance, and to be t^ken into 
account in the treatment of dy.^jepsia and the 
framing a suikible dietary. And still more 
is this so in re!^)ect to certain food accessories, 
such as alcohol, tea, coffee, end condiments. ' 
The first-iKmncd, unless very concentrated, 
appears to be less narniful to digestion than is 
ordinarily supposed, and l)eing one of the few 
material.^ '.^ hich arc absorbed from tbc stomach, 
its stimulant effect on the circulation may be 
actually beneficial, especially in a condition of 
exhaustion. Experimentally, it has been shown 
that tea and coflee do interfere with the peptic 
digestion of proteids. 

Tlie normal stimulus to the gastric secretion 
is less the contact of the food with the 'mucosa 
than the chemical qualities of the ingesta and 
the psychical states of appetite, sight and smell 
of food, with the pleasurable anticipation of a 
meal in agreeable surroundings. Hence some 
secretion takes place, even before the food is 
swallowed. Moreover, it is said that diflerent 
kinds of food excite the secretion of a juice best 
fitted for its own digestion, richer or purer in 
ferment or acid, and in greater or less quantity 
as may be required. Some alimentary principles, 
as fats, appear eveif tef prevent the secretion. 
Important, if true, as enabling digestive habits 
to be rcadil}" established. • 

The germicidal action of the gastric juice is 
also a fact that has important bearings,^ by 
restricting the fermentations which normally 
p tak(i i^lace in the stomach, and also by destroy- 
ing many pathogenetic organisms which enter 
with the food. 

j llegarded as a whole, the digestive changes 
I which take place in the stomach may be looked 
upon as a preliminary — desirable, but not 
essential — to those which arc tiirried on lower 
down in the intestine. During the very short 
time occupied by the passage of the chyme 
through the first half of the duodenum nothing 
special is to be noted ; but below the entrance 
of the biliary and pancreatic ducts the alkaline 
fluids then poiu’ed into the canal neutralise the 
acidity of the chyme and cause a precipitation 
of alburnoses. The way is also cleared for a 
further digestion of •the proteids, and of the 

starches and of the fats, by^he pancreatic juice. 

The efficiency of the gastric juice will be 
1 likely to be impaii ed if too nftich fluid be taken 
with meals, thereby unfavourably diluting the 
secretion. At the same time harm may result 
from a too sparing fluid diet by hindering the 
adequate mixing of the stomach contents. This 
■ mixing is effected by the normal churning 
movements of the cardiac two-thirds of the 
t organ, and since it is in this region that the 
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hydrochloric acid is almost eritirel|^ formed by 
the parietal cells, it is there that the digestion 
takes place. When the material is reduced to 
a sVtfficisntly fluid condition, it is passed on | 
through the pre-pyloric sphincter into the | 
pyloric i:egion by more or less rhythmically 
propulsive efforts, by which it is propelled 
through the relaxed pyloric «?rifice. , It would 
also seem that the antrum pylor^ can reject and 
force back towards the fundus such solid m^tsses 
as may have escaped solution. These move- 
ments of the stomach are mainly stimulated by 
the character of the food, warm and hot ingesta 
specially exciting them ; and though over- 
acidity calls forth the peristalsis, it appears to 
induce a spasmodic and even painful spasm of 
the pylorus with consequent hindrance to the 
escape of the chyme. Normally, the passage 
through the pylorus of the fluid foods, unless 
requiring gastric digestion, begins to take place | 
as soon* as swallowed. The movements of the 
duodenum are of the ordinary verniicular form 
of peristalsis such as the rest of the intestine 
presents. 

For the efficient performance of these motor 
and secretory processes it is obvious that a 
satisfactory state of general nutrition, an un- 
impeded and ado(puite blood-supply, and even 
more especially a healthy and undisturbed 
nervous control are essential. Exertion, 
whether mental or bodily, directly after a meal 
is apt to* be harmful, ‘'prdbably by interfering 
with the requisite blood-supply. The same 
may be raid for sleep under like circumstances. 
It is also desirable that the digesta should be 
got rid of without delay, and this is done, as 
described, by the propulsion of them into the 
duodenum, for as a rule very little absorption 
takes place by the gastric mucous membrane, 
although some salts, sugars, peptones, and 
alcohol do enter the blood from the stomach, 
especially the last named. In this restricted 
absorptive capacity of the organ may be seen a 
protection to tlAi body generally, supplementary 
to the further protective power exercised by the 
germicidal action of jts secretion. The absorp- 
tive power of the stomach is, however, of some 
value, as indicated by the experiments of 
Heidenhain, which go to show that the efficiency 
of the gastric secretion is partly dependent on 
materials absorbed at the commencement of 
digestion. In the duodenum, or at all events 
in its lower part where the villi and valvulee 
conniventes are well developed, a greater range 
of absorption most probably takes place. 

There is a function of the stomach of whi^tb 
but little is positively known, and still less what 
share it may take, if any, in normal digestion, 
and that is its excretory power. Various sub- 
stances, for the most part toxic, such as anti- 
mony, morphia, toxalbumins, and toxalbu- 
moses, have been known to pass from the 
blood-vessels of the stomach into the organ, 


and then to produce their poisonous effects by 
local irritation or by re-absorption. 

Lastly may be mentioned the fact that in the 
healthy state the activities of the stomach and 
duodenum are carried on without conscious 
sensation to the individual. The healthy ap- 
petite appears in great measure to be connected 
with the condition of the stomach, and is allayed 
by the taking of sufficient food. But it is not 
a mere question of the stomach being empty or 
full, since there may be anorexia when the 
viscus is quite empty but the mucosa is un- 
healthy^ or the desire for food may quickly 
follow a full meal. Even more than with many 
other of the bodily functions, the influence of 
habit is potent in modifying the processes of 
digestion within limits that are not detrimental 
to the individual’s well-being. 

Diseases of the Stomach and of the Duodenum 

In entering upon a consideration of the dis- 
eases of these organs it is necessary to remember 
that there are two groups of morbid conditions 
met with, which are more or less independent, 
at least in origin, though constantly associated 
and to be investigated from different stand- 
points and by different methods. On the one 
hand are structural diseases of the organs, such 
as ulcer, inflammation, new growths, etc., 
whether primary in occurrence or determined 
by malnutrition of the body generally or by 
special disease of other parts, and characterised 
by certain signs and symptoms, local aiidTcmote, 
from which the nature of the lesion may be 
inferred. In connection with such diseases the 
digestive process, as carried out in the stomach 
or duodendum, will be likely to suffer more or 
less as the motor and secretory functions of 
the organs are interfered with by the morbid 
changes therein. On the other hand are per- 
versions of digestion arising for the most part 
independently of previous structural change in 
the organs, and attributable in the first place 
to the qualities of the ingesta or the mode in 
which they are presented to the stomach from 
the mouth, to imperfections in the composition 
or quality of the gastrw or duodenal secretions, 
to inefficient or excessive motility of the 
stomach, to nervous disturbances, or to other 
interferences with digestion that may be, 
primarily at least, due to causes apart from the 
organs immediately concerned. At the same 
time it must be admitted that the maintenance 
or constant repetition of such conditions may 
be the determining factors in the production of 
structural disease of the stomach or bowels. In 
approaching the subject of stomach disease, 
therefore, the difference between gastro-duo- 
denaJ indigestion or dyspepsia, and definite 
structural lesions of the organs, must to some 
extent be kept in mind in the proper analysis 
i of the symptoms presented and in the pursuance 
I of treatment. 



STOMACH AND DUODENUM, DISEASES OF 


349 


A further general observation appears desir- 
aljle. Whilst it is the diseases of the stomach 
and duodenum and perversions of their functions 
that will be here described, the clinical neces- 
sity for their consideration in relation to other 
organs and other functions cannot be too 
strongly insisted upon, and especially for the 
formation of a prognosis and of a rational tliera- 
peutic plan. A too restricted view of gastro- 
duodenal disease, as indeed of any other organ, 
will be likely to furnish a ver^ imperfect con- 
ception of the case as a whole, though this is 
difficult to avoid in the conditions impysec^ by 
a descriptive article of limited extent. 

General Etiology 

Affections of the stomach are amongst the 
commonest of maladies. So closely associated 
are its functions with others, that few diseases, 
whether acute or chronic, are not sooner or later 
complicated by gastric disturbance. Certain 
circumstances, however, would seem to confer a 
special liability, and so far may be regarded as 
predisposing causes, as others are more surely 
responsible for the actual determination of 
gastro-duodSnal disease (exciting causes). 

Heredity . — How far any disease of the organs 
under consideration can be said to be the result 
of hereditary influence is exceedingly doubtful. 
Not infrequently, however, definite structural 
disease may develop in several members of a 
family in the same or succeeding generations as 
to suggest an explanation of this kind. Dr. 
Dreschfeld (Albutt^s System, of Medicine, vol. iii. 
p. 520) has recorded eight examples of gastric 
ulcer thus occurring. Still more numerous are 
the cases of cancer of the stomach, with a 
family history of malignant disease — 14 per^^ 
cent in 1744 cases as determined by Welch — 
and commonest of all is the existence of a 
“weak digestion” in parent and child. Dys- 
pepsia of neurotic causation seems specially 
liable to be transmitted. Notwithstanding the 
figures that can be adduced in support of this 
view, it is doubtful whether, when not merely 
coincidence, they are anything more than an 
expression of the hereditary transmission of a 
tendency due t(? a deteriorated resisting power 
on the part of the tissues concerned, and 
requiring for the development of the malady a 
special excitant, such as members of the same 
family are likely to be exposed Jo, wlfetlier this 
be habit of life, diet, or the like. 

Age, as influencing the incidence of gastro- 
duodenal disease, is undoubtedly potent. Acute 
catarrhal affections are of great frequency at 
all ages, and children and infants are especially 
prone to suffer, the conditions being determined 
by comparatively slight caus4, but it is to be 
noted that in such cases the intestine shares in 
the catarrh more frequently than in later life. 
The graver condition of phlegmonous gastritis 
is seldom met with except in adults, and the 


same also ^ith cirrhosis ventriculi. Ulcer of 
the stomach is much more common between the 
ages of fifteen and thirty than at other periods, 
whilst a similar lesion of the duodenu^i t^Snds 
to occur later, viz. from thirty-five to forty, if 
cases following on burns be excluded. Very 
rarely such ulcers have been seeft in both situa- 
tions in inflintsys* and especially those born in 
difficult laboui^s, suggesting the probability in 
these cases of local lucmorrhages into the mucosa 
and subseqiiont necrosis resulting therefrom. 

The greater number of cases of carcinoma 
ventriculi met with between the ages of 
fifty and «ixty, and very few are seen before 
thirty, although i)r. N. Moore records a case in 
a girl aged thirteen, and Drs. Osier and M ‘Crae 
have collected the accounts of thirteen cases 
between the ages of ten and twenty. A well- 
authenticated case of a cylindrical-celled carci- 
noma in an infant iiniUr a month old, probably 
congenital, was described by (ffillingwort^h {Brit. 
Med. Jour. 1877, ii. p. 253). Sarcoma of the 
stomach, which is much rarer, has been known 
in several cases to have occurred under twenty. 

Some curious but unexplained differences 
exist in the ser incidence of gastric and duodenal 
disease, the most remarkable being in connection 
with the so-called peptic ulcer, which occurs 
with more than three times the frequency in 
young females than it does in mah's when situ- 
ated in the stomach, but thrice as often in 
middle-aged males as*in ^mmen when focated in 
the duodenum, except as the sequence of burns, 
when the greater number is in females.f In the 
much rarer affection, phlegmonous gastritis, the 
preponderance in males is very marked. The 
frequency of malignant disease in the stomach 
is somewhat greater in males, and much more 
so when the duodenum is tlie seat of the growth. 
It is difficult to explain these facts in any 
essential proclivity in either sex, and in other 
maladies of the stomach — catarrh, dilatation, 
chronic congestion, cirrhosis, etc. — no such differ- 
ences are to be found. 

The predisposing effect of the nervous tem- 
perament is seen rather in, the very imi)ortant 
part it takes in determining indigestion, than 
in the actual causation of structural disease of 
the organs concerned, though even here its 
influence •cannot be regarded as altogether 
wanting. The most obstinate disturbances of 
gastric motility or secretion are in many cases 
solely to be attributed to a neurotic tempera- 
ment, and persist in spite of the most careful 
regulation of the other factors concerned in 
digestion. ® 

Here may be mentioned the peculiar idiosyn- 
crasies exhibited,by certain individuals in respect 
to certain articles of food, which to the majority 
are harmless or even beneficial, but to them are 
positively poisonous. Among such are fish, 
shell-fish, vinegar, etc. The undue suscepti- 
bility of some persons to gastric disturbance 
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from emotional or reflex causes *may be re- 
ferred to. 

Race^ occupation^ season^ and climate exert 
such influence as they do in the causation of 
structural disease or functional disturbance of 
the stomach and duodenum, less by any direct 
effect, than iiK^irectly by affecting the general 
health, the character of the«> food, and other 
such circumstances. ^ 

* Among the immediate or exciting causes of 
diseases of the stomach and duodenum, by far 
the most important are errors connected with 
the ingesta, and of these especially the food. 
Now the food may be regarded as acting as a 
-determinant of gastric disease in two ways, 
separately or combined : either by its direct 
action on the mucous membrane in virtue of its 
physical, thermal, chemical, or toxic characters ; 
or when, from its quality or quantity, or from 
imperfections in the digestive capacity (secretory 
or motor or both) on the part of the individual, 
the food is imi)roperly digested, and thereby 
becomes an irritant to the mucosa, setting up 
a varying degree of catarrh. Within the former 
category may be enumerated a diet containing 
an undue proportion of i^nechanically irritating 
particles such as seeds, fibres, etc. ; food that is 
too hot or too cold, or that is too acid, as 
vinegar, pickles, or with an excess of pungent 
condiments as pepper; the habitual taking of 
a large quantity of salt has been known to be 
provocative of gastric cKstUrbance, whilst a salt- 
free dietary is also harmful. Or the food may 
be actually poisonous from changes that have 
taken place in it, producing ptomaines and toxic 
albimioses. The mal -digestion of food and con- 
sequent gastric affection may be due primarily 
to the food itself, or to some digestive imper- 
fection originating apart from the stomach 
itself, such as a nervous disturbance of its 
secretory or motor functions. A bulk of food 
beyond that which the organ can satisfactorily 
deal with, masses of food inadequately masti- 
cated or divick^d, portions of meat or other 
nitrogenous substances enveloped in a coating 
of greasy sauce, an undue amount of sugar, 
fats, or alcohol, leading to lactic, butyric, and 
other fermentative changes which give rise to 
irritating substances, will all tend so to affect 
the lining membrane of the storujich as to 
establish a gastritis, temporary though it be, 
and are much aided by any circumstances which 
delay the passage onwards of the stomach con- 
tents. Obviously, general states of ill-health, 
such as anasmia, chronic renal disease, nervous 
exhaustion, mental, emotional, and bodily 
fatigue, will, by interfering with the proper 
secretion and motility of thq stomach, bring 
about indigestion, and thus favour the develop- 
ment of a gastric catarrh if not of other morbid 
states. Too much fluid at or directly after 
meals may interfere with digestion by its diluent 
effect on the gastric juice. Too little fluid may 


be also detrimerital. The taking of food, how- 
ever good in itself, at too frequent intervals, 
interfering with the digestion and removal 
of what ito in the stomach, is another cause of 
dyspepsia, although habit in this as in other 
cases often diminishes its ill effects. 

Most varied are the toxic substances that may 
gain* entrance with the food, although they are 
in no sense a part of it, but merely accidental 
accompaniments. Among the most important 
are micro-organisms, many harmless, some patho- 
genetic. Tlie antiseptic power of the hydro- 
chloric ^ acid of the gastric juice renders by far 
the larger proportion of them inert ; but in the 
absence of this agent from the stomach, whether 
from a deficient secretion or in the intervals 
when che stomach is empty, such organisms 
find an opportunity for their development and 
the production of their injurious effects. In 
this way persistent s\ippurative conditions in 
the mouth and pharynx, carious teeth, and the 
food and other accumulations which collect 
under ill-fitting dental plates, etc., may, by the 
constantly swallowed pyogenic microbes, become 
a serious and often unsuspected cause of gastric 
disturbance, by the setting up of a septic 
catarrh. 

Another group of toxic substances are the 
metallic poisons with which the food may be 
contaminated, such as lead, arsenic, and copper. 
The cumulative effect of minute quantities of 
such substances constantly taken leads sooner 
or later to gastric or gastro-intestinal inflamma- 
tion. Alcohol, especially apart from food and 
in the form of spirits, is a potent factor in dis- 
eases of the stomach, both acute and chronic, 
and appears responsible for favouring the 
.incideiice of some morbid states by the effect 
that it has in impairing the digestion as well 
as by its destructive action on the walls of the 
visciis. 

The injurious results of wo^inds.^ blows, or 
severe compression, of articles swallowed, such 
as pins, hones, etc., or of corrosive fluids, are 
as obvious as they are seldom met with, the 
last named alone having any special bearing on 
the productio*n of stomach disease. 

An occasional cause of gastric derangement is 
a general adhesion of the organ, as the result 
of previous peritonitis, to neighbouring parts. 
The peristaltic movements may tfliis be con- 
siderably ^ intei^ered with, and a very painful 
dyspepsia ensue, leading in turn to a chronic 
affection of the mucous membrane. Similar 
effects follow displacements of the organ, and 
especially abnormal distension of it. These 
conditions may all \)e supposed to act chiefly 
by delaying the ade4nate removal into the 
intestine of the stomach contents, and thus 
favouring fermentations and formation of irri- 
tant substances, the continued effect of which 
is the establishment of a gastritis. 

The gastric secretion, and particularly when 
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its acidity is increased, as frequently ocburs, 
is, itself responsible for certain morbid states 
by exerting a digestive action on limited areas 
of the stomach walls, the vitality of which 
has been impaired by mechanical damage, by 
degeneration, by obstructed circuiation, or by 
other conditions of disease. It is this which 
is undoubtedly the most potent hictor in the 
production of gastric ulcer. 

Less often, but still with a frequency greater 
than is probably supposed, tl^ causation of a 
stomach affecti'ni is to be found in irritating or 
toxic bodies, such as albumoses, excreted^hy 
mucous membrane. Such substances may con- 
ceivably have been formed and absorbed lower 
down in the alimentary canal, and subsequently 
excreted by the stomach, or they may have 
originated in perverted tissue metabolism. In 
this way the gastric symptom'^ in irregular 
gout may be explained, though a precipitation 
of crystalline sodiiiiii biurate in the stomach 
coats has also been held to account for them. 
The ass:ociation of duodenal, and less often 
gastric, ulcer with extensive cutaneous burns 
has been supposed to be due to poisonous bodies 
formed at tl*e seat of injury and eliminated by 
the bile, causing a duodenitis with ulceration. 

The influence of cold and damp in the caiivsa- 
tion of gastric and gastro-intestinal catarrh is 
undoubted, and especially in infants and children, 
whose alimentary mucous membrane is quite as 
likely, if not more so, to be affected as their 
respiratery surface. Individual proclivity in 
this direction is often to be noticed among 
adults, with whom changes in the weather are 
apt to be marked by gastric indigestion, diar- 
rhoea, etc.; and the intensifying effect of cold 
and wet upon an existing chronic catarrh is well^ 
known. The exact pathogeny of these climatic 
states is still uncertain, but a disturbance of 
the circulation, with engorgement of the portal 
area, seems to be an important factor ; whether 
special poisons are formed by the altered vascu- 
larity of skin and viscera is unknown, or whether 
the congestion simply renders the mucous mem- 
branes more susceptible to ever present injurious 
influences. % * 

Extreme appears to act by the general 
exhaustion it tends to produce, rather than by 
any direct effect on the stomach. 

Secondary to other Diseases . — There is scarcely 
any bodily ailment, however slight of however 
severe, that does not tend sooner or later to 
interfere with the digestive function, be it only 
a transient impairment of appetite or a lasting 
state of catarrhal disturbance. Space forbids 

more than a reference to ,the chief groups of 
disease. • 

Indigestion and severe gastru. catarrh are the 

usual accompaniments of an infective disease, 
at least during its acute stage, and this has 
been attributed to an eliminative effort on the 
part of the gastro-intestinal mucosa to get rid 


of toxic sut>stances formed. An extreme ex- 
ample of this is typhoid fever, though the 
stomach seldom exhibits ulceration, and the 
duodenum very rarely. ^ ^ 

A family history of tuberculosis has been met 
with ill a considerable proportion of ^ cases of 
gastric cancer, and in many postVnortem exami- 
nations of^ tills dii^ease retrograde tubercle has 
been found l^y Drs. Kingston Fowler and 
Martin. 

As might be expected, an imperfect digestion 
frequently complicates gerieral states of mal- 
nutrition, SMch as chlorosis and other severe 
blood alfpcti<)ns, rickets, obesity, malignant 
disease outside the alimentary tract, syphilis, 
etc. The perverted metabolism which in various 
ways characterises these maladies affects the 
structures of the gastro-intestinal canal, and 
with that it maybe supposed the cornyfleteness of 
their functional activity, and hence indigestion. 

Very marked are the gastro-intestinal de- 
rangements that are associated with obstructed 
portal circulation, whether this be due to hepatic 
disease or to morbus cordis, and very obvious 
digestive improvement will often follow a relief 
of the congested vessel^. 

Affections of the stomach secondary to dis- 
eases of the respiratory tract are not infrequent. 
Vomiting is a common sequence of severe cough- 
ing. Gastric catarrh may be set up by the 
exposure which has brought about a bronchitis, 
and the stomach majy With the Inn^s exhibit 
the effects of pneumococcic infection. Tuber- 
culous disease of the alimentary tract lieen 
attributed to the swallowing of sputum from 
phthisical lungs. 

Reference has already been made to the 
dependence of gastritis, and it may be added 
of other affections, upon mal-excretion from 
renal disease. 

The relationship of nervous maladies to 
functional derangements of the stomach is 
rather to be seen in those cases where pain is 
a marked feature, or in other fWfcctions of the 
higher brain powers, nervous exhaustion, 
emotional outbursts, hystq^ia, neurasthenia, or 
mental perversions. The inffuence of these 
conditions upon appetite and digestion are well 
established, and the nervous temptn^ament, 
even withgn a. range consistent with health, 
has been mentioned as the cause of a large 
proportion of dyspeptic conditions, presumably 
by impairing the nerfe control of the gastro- 
intestinal secretion and motility. The violent 
attacks known as gastric crises which occur 
int the course of tabes dorsalis claim a more 
obvious structural change in the nerve centres 
for their causatipn. The vomiting in certain 
cerebral diseases comes within the same category. 

Las fly may be mentioned, among the causes 
of diseases of the stomach and duodenum, affec- 
tions of those organs themselves which stand 
in a primary relationship to other morbid states. 
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Thus some degree of gastritis i^ a constant 
associate of malignant disease of the organ; 
dilatation of the visciis is in a large proporti'>n 
of fcases^due to obstructive conditions at the 
pylorus or in the duodenum ; a connection has 
been tranced between carcinoma ventriculi and 
the scar of a former* ulcer, and also, perhaps, 
with long-standing indigestion, al1;hough the 
association in these cases is |^ot perhaps so 
frequent as has been supposed. 

V 

Morbid Anatomy and Pathology 

The usual post-mortem appearances even 
/Df the healthy stomach and intestine differ 
considerably from those seen in the same organs 
during life. The normal shades of pink which 
the mucous membrane exhibits according to the 
condition of digestion and the delicate velvety 
look are no longer seen ; the surface is pale and 
greyish in colour, occasionally streaked by the 
lines orf blood-vessels, or even spotted with 
minute haemorrhages, and of a somewhat glairy 
and viscid appearance. This last is due to a 
softening of the epithelial cells, which become 
indistinct in outline, loosened and separated 
from the basement memjirane, and mixed vvdth 
the mucus resulting from tiie degeneration of 
the cells. Should death have taken place whilst 
food is in the stomach and digestion is in pro- 
gress, the extent of the softening — gastro- 
malacia— ;is much greater, and may amount to 
actual destruction of Idrrg^ areas of the mucosa 
and even of the muscular and serous layer, 
producing extensive and ragged rents in the 
organ, with escape of the contents, and similar 
invasion of tlie diaphragm and contiguous 
structures. This post-mortem digestion, w'hich 
is most apt to occur in children, is most marked 
at the fundus, and may only be represented by 
quite small erosions of the surface. There is 
usually some, and perhaps considerable, staining 
of the tissues of the stomach by the blood, 
which has undergone change by the gastric 
juice. After a time putrefactive decomposition 
supervenes. The first part of the duodenum 
may be involved in the destruction along with 
the stomach, but on the whole this is rare. 

Congestion and Haemorrhage, — As already 
said, the post-mortem appearance of the gastro- 
intestinal canal is but little indication of the 
actual state of its vascularity during life. 
Under conditions such as portal obstruction or 
obstructive heart disease,*^ where the due return 
of blood is interfered with, the resulting con- 
gestion of the mucosa may persist to a greater 
or less extent after death, and an extreme 
fulness of vessels and coloration of surface may 
be seen, especially along the^* curvatures and 
towards the pylorus. Distinct varicosity of the 
veins around the cardiac orifice may occur at 
the junction of the coronary and oesophageal 
vessels — gastric hsemorrhoids ; the non-persis- 
tence, however, of such vascular dilatations 


aftet death is not to be taken as evidence of 
their absence during life. , 

It will be readily understood that, where the 
mechanical congestion has been intense, rupture 
of the small vessels is liable to take place, 
especially when these are so imperfectly sup- 
ported in the lax tissues of the mucosa and 
submucosa ; hence interstitial haemorrhages are 
common in such cases, and according to their 
size and extent they may reach to the surface, 
with consequenfj effusion of blood into the 
viscus. Grave alterations in the blood, such as 
leiuiocythemia, scurvy, etc., jaundice, or minute 
emboli from malignant endocarditis, may all 
give rise to haemorrhages into the mucous mem- 
brane and deeper layers. Along with recent 
petechia?, or even without them, may be seen 
spots of pigmentation, the results of former 
haemorrhages. 

Inflammation — Gastritis. — The response of 
the constituent tissues of the stomach to the 
infliction of an irritant that exceeds in degree 
or kind those to which it is normally subject 
and is yet not of that severity to cause complete 
destruction — in short, the process of inflamma- 
tion — varies much with the character of the 
irritant, and also with the condition of the 
individual. 

In its simplest form — catarrh — it is one of 
the most frequently occurring of all maladies, 
induced as it is by the numerous errors of diet 
or improper ingesta to which the stomach is 
exposed ; or when the viscus is reacted upon by 
disturbances in the digestive process, that de- 
pend upon causes apart from structural defects 
in the organ itself, determining by their irritant 
character mild inflammatory results, which in 
their turn intensify the indigestion. 

The mucous membrane in acute gastric catarrh 
has been seen to become of a deeper red from 
hypersamia, more marked in places and not 
completely uniform. At first the surface is 
probably drier than normal, but is soon covered 
with a layer of thick tenacious mucus due to 
an increased reaction by the epithelial cells, 
which rapidly undergo a more extensive mucoid 
degeneration than obtains in the normal state. 
Similar changes, and more especially those of a 
granular character, are found in the cells of the 
gastric glands — with the result, as may be men- 
tioned in passing, of causing a diminution or 
complete ‘arrest of the pepsin and hydrochloric 
acid secretion. Moreover, the cells become 
loosened in their attachments and desquamate, 
their place, on recovery, being subsequently 
taken by the round cells which lie among their 
deeper ends. Meapwhile the lower layers of 
the mucosa and of the 'submucosa are oedemat- 
ous, infiltrated to a varying extent with leuco* 
cytes, some of which escape at the surface with 
the epithelium and mucus. The readiness 
with which slight hsemorrhages occur in even 
the milder forms of gastritis is a noticeable 
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feature, whether they be into tlje tissues or an 
actual escape at the surface. Ordinarily these 
ch’anges, which are rapidly established, are 
transient and quickly recovered from, with a 
complete return of the tissues to their normal 
state. But should the irritation be frequently 
repeated or persistent in character, a more 
chronic change is set up, which is reco>fered 
from with difficulty or not at all. 

The characteristic changes in the stomach 
which are associated with a chronic catarrh are, 
in the most ij-arked cases, an* atrophy of the 
epithelial and glandular elements of the mucosa, 
with or without a fibrotic overgrowth, and usu- 
ally with some, or may be much, pigmentation, 
causing the mucous membrane to be of a grey 
and slaty colour with darker spots of variable 
extent. According to the degree of the fibrosis 
will be the thickness of the metiibrane. In ex- 
treme cases tliis may be considerable, the sur- 
face being raised into irregular projections, 
sometimes almost polypoid, from the overgrowth 
in tl)e deeper part of the mucosa and submucosa. 
When this condition has not developed, the re- 
mains of the mucous membrane largely, though 
irregularly, denuded of epithelium and with 
shrunken and wasted gland tubules, wdiich have 
here and there undergone cystic dilatation, is 
thinner and smoother than normal and with 
but little of the mucus secretion that, in varying 
amounts, is seen in the healthy state. This 
condition may develop as the sequence of re- 
peated attacks of acute gastric catarrh, or may 
arise with no obvious acute commencement; it is 
also a constant associate of other morbid states 
of the stomach, such as dilatation, cancer, etc. 

When the irritant to which the stomach has 
been subjected is of an intensely severe nature, 
such as the concentrated mineral acids, strong 
alkalies, or metallic irritants (arsenic, corrosive 
sublimate, etc.) there will follow their ingestion 
a sloughing of the stomach walls, depending for 
its extent both in depth and area on the strength 
and quantity of the poison. The tissues are at 
once destroyed, the resulting slough presenting 
certain recognisable differences according to the 
destructive agent. Thu^ whilst' the eschar 
caused by the sti^Dng acids is somewhat hard and 
brittle — mainly from dehydration of the tissues 
— those from alkalies are softer, moist, even 
somewhat gelatinous. As regards colour they 
are generally of a greyish-white appearance, 
being a dead white from corrosive sublimate 
and carbolic acid, and yellow or orange from 
nitric acid. The tissues immediately adjacent 
to the necrosed portions are in a state of violent 
inflammation, extensively infiltrated with blood, 
which is quickly altered and causes a brown to 
blackish discoloration, with all che other appear- 
ances of acute gastritis to a severe degree. If 
any of the irritant have passed through the 
pyloric orifice similar appearances will be seen 
in the duodenum. Should recovery follow, the 
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destroyed afcas are xu])laced by scar tissue 
w’hich tends to conti'act, so producing great 
thickening and perhaps distortion of the orgarr 

Infective GaUritis . — Owing to the iniuiiical 
effect of the hydrochloric acid of th^ gastric 
juice upon most of the micro-organisms that 
gain entrance to the stomach, '^.^astritis of an 
infective (diaracter is of comj)aratively rare 
occurrence.' When, however, the acid is 
deficient in qusftjtity, or the microbe is unduly 
abundant or yery virulent, it m ly be presumed 
that inflammation vill result from their invasion 
of the mucosa , 

{a) I' .'ogenic or Phlegmonous Gastritis. — The 
specific form of gastric inflammation so desig- 
nated is of infrequent occurrence, and appears 
both as a diffuse and a localised suppuration. 
In the former the submucosa is the main seat 
of the process, this layer being hypcriemic and 
infiltrated with leucocytes and a fibrino-serous 
effusion, which commonly permeates among the 
glands of the mucosa and also invades the 
muscular layer, and may even extend into the 
subserous tissue and involve the peritoneal 
covering, thereby causing a peritonitis either 
limited or general. In this way the thickness 
of the stomach walls is'rnuch increased and may 
be dotted here and there with hsemorrhages 
into the tissues, the glandular epithelium being 
in a state of cloudy swelling. Such a condition 
has been compared to an erysipelatous inflam- 
mation of the skin. Altljfcough several organisms 
are doubtless responsible for this condition, the 
only one as yet recognised with certaintj^ is the 
streptococcus. How the infection invades the 
stomach wall is often uncertain ; as a part of 
a general pysemia, the state is intelligible, and 
wounds, operation and other, of the organ, as 
well as ulcers or other breaches of continuity 
of surface, may be supposed to admit the 
entrance of such pyogenic microbes as have 
escaped the action of the hydrochloric acid, but 
such lesions are often entirely absent. In the 
course of the disease the pus maj/’ burst through 
the mucous memVu'ane and discharge into the 
stomach at many points, giving the thickened, 
boggy walls a honey-combed and broken-down 
appearance, or similarly the pus may break 
through the muscular and serous coats into the 
peritoneurq. Occasionally this condition has 
been known to ktend into the duodenum. In 
the localised or circumscribed variety the 
collections of pus may form one or more 
abscesses, ranging “in size from a bean to 
thrice that of a man’s cloi^d fist” (Dr. Leith 
in^llbutt’s System, vol. iii.), \\hic\i may rupture 
into the stomach, or outwards into the peritoneal 
or even the pleural cavity or through the 
abdominal w^all. 

(b) Membranous Gastritis. —In this variety, 
which is usually associated with scarlet fever, 
diphtheria, variola, or pyaemia, and more 
especially in children and in those whose 
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nutrition has been profoundly deteriorated, 
the inflammatory products form more or less 
coherent membranes or follicles in patches on 
the ' minjous surface. Most commonly similar 
patches are to be seen in the mouth or fauces, 
and this is to be expected oftonest in diphtheria. 
The membrane/ of a yellowish-grey or brownish 
colour, may be quite superflcy.il and consisting 
of leucocytes and coagulated flbrin involve only 
the epithelium of the mucosa, ' or the deeper 
tissues may be implicated in, the patch. 
Various micro-organisms are to be found in 
the membrane, the Klebs-Loffler bacillus char- 
acterising the diphtheritic state. A well- 
marked form of membranous gastritis has been 
described as the result of pneumococcic infection 
(Foulerton). Resembling these pellicles some- 
what in appearance, and indeed in nature, are 
those superficial sloughs which are among the 
effects of the strong corrosive poisons and 
metallic irritants already described. In later 
stages of this lesion, after the membrane has 
been thrown off, the mucosa is left ulcerated 
with destruction of the tissues to varying 
depth. 

(c) Some gastritis is not infrequent in as- 
sociation with pulmonary tuberculosis, in part 
determined, it is sxipposed, by the swallowed 
sputum but often present before any pulmonary 
disease is to be recognised, and then probably 
due to the septic products developed in the 
course of’' the associated hectic fever, and rare 
cases of tuberculous ulcer have been seen. The 
infrequency of lesions of this nature in the 
stomach as compared with intestinal tuberculosis 
is remarkable ; in the duodenum, however, 
they are somewhat more common, but much 
less so than in the lower part of the canal. 

A duodenitis may exist as an extension from 
the stomach or as a part of a general gastro- 
enteritis ; how far a condition of inflammation 
limited to this region occurs is conjectural. 
The possibility, inferred from some experimental 
observations, o£ such a state arising from the 
excretion of irritant substances in the bile, 
derived from superficial burns, has been 
alluded to. 

The observations of Drs. Perry and Shaw 
upon morbid conditions of the duodenum led 
them to notice a close assocjatioy between 
enlargement of Brunner’s glands and “diseases 
due to specific organisms.” 

Atrophy. — A wasting* of the tissues of the 
stomach and intestines occurs as a part of the 
atrophy of the senilV? state, or in other cachectic 
states associated ewith marasmus. As already 
described, it is a result of a chronic catarrh of 
these organs, though there may be a coincident 
fibrosis causing a thickening of the walls, whilst 
the normal tissue elements — epithelial and 
glandular — may have shrunk or disappeared. 
A similar condition involving more or less all 
the coats usually occurs with morbid dilatation 


of the stomach, which is a frequent sequence of 
chronic catarrh. 

The organ is markedly diminished in size in 
cases of constriction of the cardiac orifice, the 
walls undergoing a simple atrophy, and also in 
the condition known as fibrosis presently to 
be described. 

Dj&generation. — The inflammatory process 
involves degeneration of the tissues affected ; 
this as regards the epithelium, columnar and 
glandular, is granular and mucoid, whilst the 
muscular tissue when implicated presents the 
appearance knowm as cloudy swelling, with later 
a fatty' change. This latter is especially seen in 
phosphorus poisoning, when the epithelial cells, 
as well as the submucous and muscular layer, 
ma^^ exhibit extreme fatty degeneration. 

Ti le stomacii and duodenum may share in 
widespread lardaceous change, which is almost 
entirely confined to the blood-vessels of the 
mucous and submucous layers. 

Hypertrophy. — An overgrowth of the normal 
tissues of the stomach is only to be seen as 
affecting the muscular coat, and this only within 
certain limits. It is most marked in the pyloric 
region, and is determined by conditions which 
interfere with the normal passage of the gastric 
contents through the pyloric orifice. When the 
movements of the stomach are restrained, as by 
general peritoneal adhesions fixing it to the 
abdominal wall and elsewhere, the muscular 
tissue also tends to hypertrophy. Attention 
has lately been called to a hypertrophied condi- 
tion of the mucosa of the duodenum and upper 
part of the jejunum in diabetes. 

A very rare, but at the same time perfectly 
well established, afiection is a congenital hyper- 
tropliy of the pylorus found in infants a few 
months old, and leading to death from inanition. 
The mucosa, and still more the circular muscular 
ring, is very considerably thickened by an over- 
growth of normal tissue, quite distinct from a 
fibrotic change in the same situation met with 
at a much later age, though sometimes also 
spoken of as congenital. Extreme stenosis of 
the orifice results, with some dilatation of the 
stomach. The cause pf this condition is quite 
unknown. * 

PbBRosis; Cirrhosis. — These terms denote 
an excessive overgrowth of fibrous tissue in the 
walls of the stomach, which may be partial in 
extent, and chiefly towards the pylorus, or may 
involve the entire organ, which in consequence 
becomes much thicker and of firm, leather-like 
feel, paler and much less distensible than it 
should be, and with a capacity diminished to a 
quarter or less of the normal. In the greater 
number of cases it ‘is ‘a chronic inflammatory 
process following on a long-continued catarrh, 
but it occurs also in cases of corrosive poisoning. 
This, as already mentioned, is associated with 
more or less atrophy of the epithelial and 
glandular elements, and some cystic change in 
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the latter, which is further injcreased as ‘the 
new-formed fibrous tissue in the mucosa develops 
anci contracts, compressing the glands and blood- 
vessels. Owing to an unequal distribution of 
the morbid change and irregular contractions of 
the cicatricial tissue, the mucous membrane is 
thrown into the most varied thickenings, the 
surface at places assuming a polypoid apjTear- 
ance, constituting the so-called ttat mamelonnK 
Unless very advanced the change is chiefly re- 
stricted to the mucosa and submucosa, but 
should it extend into the muscular layer, the 
contractile fibre cells are likely to be atrophied 
by pressure of the new-formed material, a result 
which is also to be seen in the muscularis 

lliUCOSiC. 

In the somewhat rarer cases when the fibrotic 
change more uniformly afiects the stomach, and 
to which the term “ cirrhosis is perhaps more 
usually confined, the association vith a chronic 
catarrh is mmdi less constant, and the condition 
appears to be rather of the nature of a primary 
overgrowth in the submucous and subserous 
connective tissue, the determining cause of 
which is seldom obvious, although alcoholism is 
apparently rtjsponsible for some cases. The 
mucous membrane suffers less both relatively 
and absolutely than the other coats, and the 
muscular coat is usually much hypertrophied. 

A general fibroid change, also with hyper- 
trophy of the muscular layer, involving some- 
times the entire organ, may be associated with 
a malignant growth of the stomach, the struc- 
tural characteristics of which are perhaps best 
marked or even restricted to the pyloric region, 
and this is especially likely in scirrhus carcinoma. 

Cases are occasionally seen where the fibrous 
overgrowth is due to an extension of a chronic 
peritonitis into the subserous and other layers. 

An extreme fibroid induration of the pylorus, 
causing often extreme obstruction, is of not in- 
frequent occurrence, and is by some regarded 
as essentially a modification of scirrhus cancer, 
hut if this be so, the cases exhibit none of the 
characteristic clinical features of malignancy. 

Gangrene. — Owing to the extensive and 
freely communicating biood- supply to the 
stomach, gangrehe on any extensive scale is 
seldom if ever seen. A considerable destruction 
of the walls has been alluded to as the result 
of corrosive poisons, and sloughing to a limited 
extent may be seen in connection vfith new 
growths, the vessels of which have been blocked, 
and also in the phlegmonous variety of gastritis. 
The digestive power of the gastric secretions 
upon such of the tissues as have lost their 
proper vascular-supply is an important factor 
in the destructive change,* and plays a large 
part in th*^ production of gastric ulcer. Septic 
emboli, acute yellow atrophy of the liver, gan- 
grenous stomatitis, pneumonia, and acute tuber- 
culosis have been noted as causes of necrotic 
patches in the stomach. 


Erosions of the Mutut’s Membrane. — Super- 
ficial abrasions and destruction of very limited 
extent — often indeed almost microscopic — may 
be seen in the course of acute gastritis, oir as 
the result of intense congestion or altered blood 
states — hiemorrhagic erosions — and ma;^ in rare 
cases be regarded as produced bj^ the mechani- 
cal injury of coaij^e particles tliat have been 
swallowed, ^though the solvent power of the 
gastric juice is^doubtlcss in gri^at measure re- 
sponsible. Ojving to the readieess with which 
under ordinary circ imstanees repair takes place 
in a mucous membnnie, such lesions as these 
are but 'f shoit duration and quickly healed 
a slight exLcnsion of the process, however, may 
result in tlie formation of a distinct ulcer in 
which the tissue necrosis is more serious. 

UivCERATioN. — Besides the superficial erosions 
of the mucous membrane just referrc^l to, and 
those more extensive areas of destruction of the 
gastric walls brought about by corrosive poisons 
or other violent irritants that are not immedi- 
ately fatal, the stomach and the duodenum — 
at least as regards its first part— are the seat of 
a very characteristic ulcerative process which 
is of frequent occinTencc, but with a singular 
difference in sex incidence ; for whilst the gastric 
lesion is far more common in women, especially 
in young adults, the duodenal affection prepon- 
derates in middle - aged males, a fact which 
suggests that local conditions rather than sexual 
differences are more coticotmed in the p^duction 
of the disease. The actual fre(piency of gastric 
ulcer has been variously estimated. From the 
post-mortem appearances either of actual ulcer 
or of cicatrix, it has been set down as 5 per cent 
of all autopsies ; some observers have stated the 
^percentage to be mucb higlier. 

The ulcer or ulcers, for there may be more 
than one, either in the stomach only, or both 
in the stomach and duodenum, present, accord- 
ing to their duration, certain very distinctive 
appearances. The more recent the nicer the 
smaller it is, averaging half to tlmee-quarters of 
an inch in diameter, of a round or oval shape, 
with remarkably clean punched outline, with 
no special thickening of tlie edges, and the 
adjacent tissues being healthy in appearance 
except, perhaps, for a few scattered luemor- 
rhagic spot^. The depth to which the ulcer 
has extended varies, and the base may be 
formed by the muscular layer or by the perito- 
neum, or this may have perforated and communi- 
cation established with the peritoneal cavity. 
There is, however, a general 'disposition for the 
are^ of the destruction of the several coats 
progressively to diminish with the depth to 
which the necrosis has extended, so that the 
destruction of the mucosa is greatest, and of the 
serous membrane the least. In the ulcers of 
long standing this last character is commonly 
well marked, so much so as to give a shelving 
appearance to the area of destruction, the edges 



366 


STOMACH AND DUODENUM, DISEASES OF 


of the several layers being more or^ess distinct ; 
and to this the expression “funnel-shaped” has 
been usually, if* not very helpfully, applied. 
MofV 30 v^T, the edges in this case may be, thougu 
not always, much thickened from fibroid growth, 
but not^ undermined ; the size of the ulcer is 
generally much larger, attaining a measurement 
of even five or six inches across in extreme cases, 
and sometimes of irregular outline. The chronic 
inflammation associated with Ihe growth of 
these slowly progressing ulcers,! and that is 
to be seen in the tissues immediately around 
the edges, tends to cause adhesions of the 
.stomach to contiguous parts, and this in pro- 
portion to the fixity of these structures. Hence 
perforation into the peritoneum is in some 
measure avoided, and the floor of the ulcer may 
be formed by the pancreas, the liver, or even 
the spleen, far less commonly by the abdominal 
wall owing to its constant movement, and the 
ulcer in more likely, therefoj*e, to perforate into 
the peritoneum when situated on the anterior 
surface of the stomach. But the same accident 
may happen whatever the situation of the ulcer, 
and perforation into the pleural or pericardial 
cavity, or into the po^t-peritoneal connective 
tissue, and formation of subphrenic abscess, may 
occur. Or in this way communication between 
the stomach and the intestine may be estab- 
lished, and even very rarely into the cavities of 
the heart. Perforations on both surfaces have 
been mdo with. Whilst* ulcer of the stomach 
may be found at any part, it is far more fre- 
quent jn the pyloric region, and on the whole 
oftener on the posterior wall. Occasionally the 
ulcer may extend across the smaller curvature 
on to the anterior surface. Although the length 
of time which the ulcer has lasted undoubtedly^ 
determines differences in the appearances pre- 
sented, the writer is unable to recognise that 
any essential distinction in their nature exists 
between the two forms here described, and can 
see no advantage in applying the term “ acute ” 
to the formeii variety, the actual duration of 
which no data exist for determining, and no 
clinical justification for drawing such a distinc- 
tion as the term might imply. Cicatrisation of 
the ulcer very frequently occurs, and the scar 
may be seen post-mortem, perhaps in association 
with a more recent ulcer. Co.nsidqrable defor- 
mity of the organ may result from the shrinking 
of the scars, especially of those which extend 
over both surfaces and the lesser curvature, 
whilst if the pylorus be involved in the cicatrix 
the orifice may be^nUch constricted. 

In offering am explanation for the production 
of these ulcers, the fact that a healthy mucous 
membrane successfully withstfinds the digestive 
action of the gastric secretions, and that any 
condition which tends to diminish the resisting 
power of the tissues favours the necrotic process, 
must be borne in mind. Indeed, the pathology 
of' gastric ulcer mainly resolves itself into the 


search for this deteriorating condition, it being 
fully admitted that the solvent action of the 
gastric juice is the immediately destructive 
agent. It is obvious that this action may be at 
once exerted on a slightly damaged epithelium, 
whether of ,the surface or in the glands ; but 
assuming the deeper layers of the mucosa are 
not implicated in the original damage, whether 
mechanical, corrosive, inflammatory, degenera- 
tive, or other, then the resulting necrosis is 
limited to the epithelium and a merely super- 
ficial erosion is formed. But with a deeper 
implication a deeper lesion ensues, and ulceration 
is ^the consequence. It is probable that the 
immediate cause is not always the same, although 
the various conditions that have been suggested 
are i»ot equally frequent in their activity. The 
effect in this direction of mechanical or chemical 
damage of the mucosa is obvious, but few cases 
are to be thus explained, and still fewer by blows 
or pressure on the epigastrium, though the 
latter has been put forward in the case of tailors, 
cobblers, etc., and in tight-lacing. An impair- 
ment of the blood-supply by embolism or throm- 
bosis of the small vessels, thereby interfering 
with the nutrition of circumscribed areas of the 
gastric wall, is a possible but certainly not a 
frequent cause. But it is in this way that 
minute emboli in pyiemia, or particles that gain 
an entrance to the circulation as the result of 
cutaneous burns, may give rise to a few cases 
of gastric or duodenal ulcer, the gastric juice 
being the actual destructive agent which exerts 
its solvent power on the damaged tissues. End- 
arteritis will also affect the tissue nutrition, 
and this may explain the alleged liability of the 
lesion in syphilis as distinct from the ulcerating 
gumma that has developed in the submucosa. 
Dr. S. Martin has described a condition which 
he has termed “ bacterial necrosis ” due to the 
invasion of the mucosa or of the gastric glands 
by micro-organisms, the tissues being from some 
cause less resistant than normal. It is not 
suggested that any special inflammatory change 
follows on the invasion, comparable to that 
which leads to the ulceration of the intestine in 
typhoid or tuberculQus infection, but that the 
tissues invaded become less 'resistant to the 
peptic digestion, and necrosis and ulceration in 
consequence ensue. Whilst it cannot be denied 
that this is the primary cause of some cases, it 
can hardly be accepted as other than a very 
occasional condition. Minute fibro-myomata in 
the submucosa have also been described by the 
same observer as a rare cause of ulceration of 
the superimposed mucous membrane by the 
pressure which the growths exert and con- 
sequent impairment exf the vitality of the tissue 
elements. To the writer it appears for many 
reasons probable that the most frequent cause 
of this far from rare lesion is the readiness with 
which a catarrh of the mucous membrane is 
induced, and with that superficial erosion just 
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sufficient to give the gastric juice a chance to 
exercise its digestive action and establish a 
small area of destruction, which in many cases 
is prevented from healing by the continued 
action of the juice and the irritation of food. 
If, as is often the case, the acidity^of the secre- 
tion is abnormally increased its destructive 
power will be greater. The mhmte haemor- 
rhages in the siibmucosa so frequent in the 
extreme hypenemic states to which the stomach 
is subject, by the pressure i-hey exert and 
the tissue dauuij'e they determine, would also 
appear to be conditions contributing t>o J.he 
same result. Since also gastric ulcer, at least 
iv its commencement, is most common in chlo- 
rotic girls, th^ general malnutrition in such 
patients renders the resistent and reparative 
power of the tissues much less than normal, and 
consequently favours the production of ulcer. 
It has been sought to explain the occurrence of 
the lesion by ascribing it to a perverted trophic 
influence exerted through the vagus, but the 
grounds for such a view are extremely uncertain. 

Lesions of identical character to those so- 
called round ” or “peptic’’ ulcers are met 
with in the duodenum, most fre(|ucntl 3 ^ iu the 
first part, much less often in the second, and 
most exceptionally in the third, i.e. below the 
entrance of the alkaline bile and pancreatic 
secretion. A preference is exhibited for the 
anterior wall. Sometimes there is more than 
one nicer, and a similar gastric nicer may 
coexist ; ‘the stomach lesion, however, is much 
more frequent than the duodenal, in the pro- 
portion it has been estimated of thirty to one. 
In origin, appearance, and course they exactly 
correspond, though perhaps a larger proportion 
of the duodenal perforate, and a subphrenic ab- 
scess is on the whole oftener attributable to the 
latter than to the gastric ulcer, but healing 
does take place, and the orifice of the bile-duct 
may be included in tlie cicatrix, causing biliary 
and pancratic obstruction. The chief point of 
interest about this form of duodenal nicer is its 
association with extensive cutaneous burns, an 
association too frequent to be mere coincidence, 
records showing^ about 6* per cent, but much 
less frequently than was formerly supposed, 
probably from the greater antiseptic precau- 
tions now observed in the treatment of the 
wounds. It may be mentioned that severe 
frost-bite has also been known tp be associated 
with duodenal ulceration. It has been sug- 
gested that during the inflammatory stage of 
the burn septic particles gain entrance to the 
circulation, and as a resiilt minute haemorrhagic 
infarctions have been seen hi the mucosa of the 
alimentary canal, the (farnaged tissue being 
then dissolved by the gastric juice. Whilst 
this hypothesis may satisfactorily account for 
the absence of such ulcers from other parts 
of the intestine, it does not explain why the 
duodenum rather than the stomach is the seat 


of the ulcerf as undoubtedly is the case. For 
this reason the explanation given of a duo- 
denitis and ulceration duo to* excretion in tlie 
bile of irritants derived from the burned <lrea 
may be more valid, except that the site of the 
ulcer is oftener a]>ove the entrance of^the bile- 
duct than below, ^ 

The oegurreneg of gastric and intestinal 
ulceration in J^he course of c) ironic Bright’s 
disease occurs with suflicient f’*equency as to 
render probable a causal conn ec don, and such 
ulcers are found in liie stomach and duodenum, 
though less fl’teu ar.d less extensively than 
lower dov.u in tlie canal. In these situations^ 
when the sulv*ont action of the gastric juice is 
efficient, ttie lesions partake of the general 
characters of the ])cptic-perforating ulcer. 

The softening and ulceration of caseous soli- 
tary glands in the stomach and duodenum, and 
the subsequent enlargement of the ulcer in width 
and depth b\" the solvent action of the igastric 
juice, were regarded Drs. Perry and Shaw 
as one mode of origin of the peptic nicer. 

The suhmucosa may be the seat of syphilitic 
gummata which may ulcerate, and the vessels 
of the stomach may exlpbit the apjiearances of 
endarteritis, in common with those elsewhere. 
C’hronic ulcers with fibrosis of the walls of the 
stomach are sometimes met with in patients 
the subjects of syphilis, and in whom similar 
changes exist in other parts. 

The characteristic ititefttinal lesion typhoid 
fever has been occasionally seen in the duo- 
denum in conjunction with ulceration^ of the 
ileum and jejunum. 

The duodenum may present tlie mdematous 
or sloughing patches with petechi^c which dis- 
^ tinguish intestinal anthrax, and may be the 
only part of the canal affected. ]\Inch less 
often is the stomach involved. 

New Growths. — By far the greater number 
of new growths met with in the stomach and 
duodenum are malignant in character, and 
exclusive of the uterus, the stomach is the 
commonest site in the bod}^ for development of 
cancer. ^ 

(a) Carciiwntfifa . — These are almost always 
primary. Occasionally tlie stomach is involved 
by the extension into it of a cancer of adjacent 
parts, d.y. ^^ill-bladder or pancreas, or from the 
oesophagus. 

The sex and age iiicideucc of gastric cancer 
have been referred to iif the section on Etiology. 

Structurally the tumours consist of a per- 
verted epithelial overgrowth embedded in a 
fibious stroma, and upon the ^differences in the 
proportion of these elements, the character and 
mode of arrangerpent of the cells, and the de- 
structive and degenerative changes which may 
take place in the new formation, depend the 
differences, naked eye and microscopic, which 
these growths present, and to some extent the 
varied symptoms they give rise to. 
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Various terms are applied to* the several 
forms, based chiefly upon their gross appeal ances. 
Thus scirrhus growths are those in which the 
fibrSus ^tissue element greatly preponderates, 
so much so that the cell elements may require 
careful searching for. Like all forms of malig- 
nant growth *they are most frequent at the 
pylorus, vscarcely if at all eKtendiug into the 
duodenum, and along the lessejj curvature, but 
they also tend to infiltrate the bod}< of the 
organ, and in extreme cases involve the entire 
vise us, which is thickened to an extent of half 
an inch or more, causing an extreme shrinking 
t)f the stomach and reduction of its capacity to a 
few ounces ; many cases of cirrhosis ventriculi 
are doubtless of this nature. The fundus is 
least often the site of a malignant tumour. 

In the medullary variety the growth is much 
softer, grows more rapidly, and forms extensive 
polypoid excrescences into the cavity of the 
stornac^i. In these the fibrous stroma is at a 
minimum, and the abundant cells are clustered 
in groups or assume a distinct tubular arrange- 
ment not unlike that of the gastric glands, 
although later, as the tubules become crushed 
and displaced, this arrangement becomes less 
obvious. These so-called “cylindrical carcino- 
mata pass by insensible gradations into what 
are known as “ adeno carcinomata’^ or “de- 
structive carcinomata ” — the term “ epithelio- 
mata ” bging collectively applied to all. With 
this form there may afto be a very considerable 
infiltration of the stomach walls besides the 
massive outgrowths. Owing to their physical 
characters and rate of development it is the 
medullary cancer which is most prone to 
ulcerate, and also as a consequence to bleed. 
Portions of the surface may be seen in a sloughing * 
state, and with the continued formation there is 
a continued destruction of the growth, even to 
leaving large ulcerating areas with considerable 
induration and very thickened edges. 

The carcinomata that commence at or are 
confined to the' cardiac region are sometimes of 
the nature of squamous epithelioma, such as 
are met with in the msophagus ; others are of 
the spheroidal variety, such as occur in other 
parts of the stomach. In this condition the 
stomach generally atrophies and shrinks, the 
oesophagus being dilated. * 

These various growths are very liable to 
undergo a colloid degeneration, both of cells 
and stroma. To a sliglit degree it is frequent, 
but occasionally thp change assumes a most ex- 
tensive character, and gives rise to large alveoli 
enclosing gelatinbus material, which spread*‘to 
the peritoneum and thence to the abdominal 
cavity generally. « 

Privmry gastric carcinoma starts in the mucosa 
or submucosa, and later invades the muscular, 
subserous, and serous layers, together with a 
leucocytic infiltration, especially in the medul- 
lary varieties. To what extent a previously 


deteriorated or damaged state of the constituent 
epithelial tissues favours its origin is unknown, 
and in some measure depends on the view taken 
of the determining cause of the neoplasm, but 
it is noteworthy that the orifices, especially the 
pyloric, where the opportunity of friction from 
the pontents is greatest, are the most frequent 
situations, corresponding in this respect to the 
growth of cancer elsewhere. Some stress has 
been laid upon the frequency with which a 
chronic ulcer, or the scar thereof, may become 
the seat of a malignant growth ; but the re- 
lationship of these conditions is probably no 
more than that of a damaged surface favouring 
the development of the new growth, or, on the 
infective view of the origin of the latter, facili- 
tating the invasion of the organism. But in 
reference to this question the clinical fact that 
cancer of the stomach very often develops in 
persons who have given no previous evidence of 
gastric derangement of any kind must be re- 
membered. When the serous membrane is 
involved an adhesive peritonitis is set up, some- 
times to a considerable extent, the gastric growth 
being inextricably involved in a m^ss of fibrous 
tissue by which the surrounding parts are 
matted together. This is especially so when 
the neoplasm has originated outside the stomach, 
as in the gall-bladder. It may be observed that 
tuberculous lesions have frequently been found 
in the bodies of persons dying of cancer of the 
stomach, as previously stated. 

The lymphatic glands along the lessor curva- 
ture are involved, and may attain a considerable 
size : the retroperitoneal, and occasionally the 
inguinal, supraclavicular, and maxillary glands 
may also be enlarged. 

Secondary growths are more likely to follow 
on the medullary forms, which are more vascular, 
and from which particles are more easily detached 
into the blood or lymph current. Obviously the 
liver is the commonest seat of such deposits, 
and less often the lungs. Subcutaneous nodules, 
especially around the umbilicus, are occasionally 
seen. Involvement of neighbouring organs — 
liver, peritoneum, pancreas, colon, etc. — by 
extension is common,'' and in ^lis way fistulous 
communication of the stomach into the intestines 
may be established. 

The duodenum, and more particularly the 
second ]gart, is an occasional seat of primary 
carcinoma thaet accords in general characters 
and course to similar gastric growths. It is by 
far the most common situation for malignant 
tumours of the small intestine, and is frequently 
involved in extensions of growth from the 
pancreas or pylorus or gall-ducts. It almost 
always causes stricture of the gut. As in the 
stomach, the scar of an ulcer appears to be not 
infrequently the starting-point of the new 
growth. As Dr. Rolleston has pointed out, 
“ carcinoma has a special tendency to arise in 
the duodenal mucous membrane covering the 
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biliary papilla. This must be differentiated 
fsom carcinoma arising inside the papilla or in 
the ampulla of Vater.” And he further adds 
that the former may be rapidly fatal by causing 
suppurative inflammation of the bile-ducts. 

Malignant nodules in the stomach and duo- 
denum, secondary to similar growths in the 
heart or elsewhere, are not uiikii'^wn ; Dr. *Hale 
White says 6 or 7 per cent of all malignant 
gastric neoplasms are in this category. 

(b) }^a7'comata , — New growths of this type 
occasionally 0 ('eur both in the stomach and in 
the duodenum, presenting in their ^er^eral 
features a close resemblance to the carcinomata. 
They are of the round cell variety, and have 
been noticed especially to invade the muscular 
coat, spreading from the submucous (Drs. Perry 
and Shaw). As a rule, they occur at a much 
younger age than does carcinoma, very many 
being in persons under twent}^ ycfirs old. 

(c) Small fibro-myoinata, lipomata^ and jtapil- 
lomata have been recorded as of rare occurrence, 
Jind the same may be said for the development 
of lymphadenomatous nodules as a part of a 
general lymphoid overgrowth. 

Malformations and Mat.positions. — These 
departures from the normal condition may be 
either congenital or accpiired. On the whole, 
the stomach is less liable to those of the former 
class than are many other organs. 

Complete absence of the '(^iscus has been re- 
corded, the continuity between oesophagus and 
intestinti being completely interrupted. A 
stomach congenitally small, or with partial 
separation into two parts by septa, has been 
mot with, and also a peculiar condition of 
pyloric stenosis from hypertrophy of the mus- 
cular ring. ^ 

The deformity known as the “hour-glass 
contraction ” appears to be sometimes con- 
genital, and has been regarded as a reversion 
towards the condition in some lower animals. 
Atresia of the duodenum by a septum resem- 
bling a large valvula connivens near the biliary 
papilla, or at the junction with the jejunum, is 
an occasional condition, and occlusion of the 
bowel in all degrees up t« completeness may be 
met with. 

These organs may share in a general trans- 
position of the viscera, or the stomach may be 
situated in the chest from absence or deficiency 
of the diaphragm. In the foet^is anfl at birth 
the stomach is more vertical than in the adult, 
and this position may be maintained during 
life, though probably not so often as has been 
supposed. 

Acquired deformities apd displacements of 
the stomach and duodleniim are far from un- 
common. Owing to the cicatricial contraction 
which may follow ulceration the viscus may be 
considerably distorted, especially when the 
lesion has affected the walls to any depth, and 
tto adhesions have taken place to adjacent 


organs. Ttie internal surface may be much 
puckered by radiating cicatrices, or the organ 
may be constricted in the middle, causing the 
“hour-glass stomach,” with consequent dilata- 
tion or contraction of the two parts iifto which 
the cavity is divided. Such a deformity when 
once established is, of course, permafient, and 
must be distinguished from a temporary con- 
dition, wfiich may be sometimes seCn post- 
mortem, due t?b a spasmodic contraction of the 
“ pre-py lor ic, sphincter,” corresponding to what 
normally takes ph ce during digestion. 

The shape of the stomach is also much altered 
in advi.ncod cases of cirrhosis ventriculi, or of 
I general infiltvation of the walls by new growtli. 

! In such 'the normal pyriform outline is lost, 
and the shrunken organ is more tubular in 
character and much diminished in capacity. 
The stomach may be very much reduced in 
size subsequent to permanent oesophageal ob- 
struction. Stenosis of the pyloric orifice is of 
frequent occurrence, caused by the cicatrix of 
an old ulcer situated in that region, or by a 
new growth, or less often by a non-malignant 
fibrosis or hypertropiiy of the pyloric valve. 

Dilatation of the Stomach ; Gastroectasis . — 
This is the commohest and clinically most 
important of the alterations in shape and size 
to which the stomach is liable. Whilst in a 
few cases apparently primary in origin, it is fari 
more usually secondary to some definite gastric f" 
disease, and of thege i^yloric or di^^denal ob-l 
struction, from whatever cause, is the most 
frequent. The difficulty and delay in forcing 
the stomach contents through into ^he duo- 
denum leads to their accumulation within the 
organ, the muscular coats of which may hyper- 
trophy, particularly in the pyloric region. 
But this compensatory change is only possible 
to a limited extent, and should the cause of the 
stenosis be a carcinomatous infiltration the 
muscular tissue is displaced by the new growth, 
and the propulsive efforts proportionately fail. 
The undue retention of the pg-rtially digested 
food in the stomach soon leads to a catarrhal 
state of the mucous membrane, which diminishes 
the general tone and resistance of the stomach 
walls, and contributes to their yielding, which 
the bulk of the contents and the gases formed 
by their fermentation still further assists. 

Next in frequency as a cause of gastroectasis 
is. ...a 'Weakening of the stomach walls, such as 
follows on a chronic* catarrh, and occasionally ' 
on an acute attack of the same condition. A 
too frequent ingestion of fc^od — a habit acquired 

many persons — has been a cause of 

gastric dilatation. Should there be, as is likely, 
from the impaired digestion a state of general 
malnutrition, or any debilitating disease, such 
as anaemia, chronic renal disease, etc., the 
resisting power of the stomach walls will be 
still further diminished, and so favour the 
dilatation of the organ. The dilatation in these 
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two groups of cases usually take^ some time, 
weeks or months, to be established ; but there is 
sometimes met with an acute form of this con- 
dition, the cause of which is often obscure. 'I'o 
this category belong those cases of gastroectasis 
which develop in connection with some of the 
acute infective^ diseases, when the walls of the 
stomach may be supposed tq. be weakened by 
the toxic substances produced in the course 
of these maladies. Similar acute dilatation 
which sometimes occurs in nervous states, such 
as hysteria aud neurasthenia, are far less easy 
of explanation. A large secretion of fluid, 
^mounting to several pints, is usually found in 
these acute cases. 

The extent to which the stomach may dis- 
tend from these various causes is very variable, 
though occasionally enormous — three or four 
times the normal capacity. With this extreme 
enlargement the organ tends to fall in the 
abdomen, the upper part of which it nearly Alls, 
and the lower margin may reach almost or 
quite to the pubis, bending upwards from the 
right iliac fossa towards the duodenum, which 
remains, except perhaps for the first part, 
almost constant in position. In other and less 
extreme cases the stomach lies transversely 
across the abdomen from left to right hypo- 
chondriac region, with the lower limit some- 
where below the level of the umbilicus ; and in 
exceptional cases the dilated visctis chiefly 
occupies the left side tof« the abdomen, being 
more vertical in position. These displacements 
downwards are most marked when the cause is 
an obstruction at the pylorus, and the greatest 
distension is associated with non-malignant 
stenosis. In the enlargement^ from atony the 
stomach seems rather to dilate upwards (Br/)ad- 
bent). Except for such thickenings as may be 
due to new groNvths, and hypertrophy of the 
muscular layer, the walls of the dilated stomach 
are much thinner than normal, though rupture 
is of doubtful occurrence except there be 
previous ulceration or injury. 

In great eaters, and particularly when the 
food is chiefly vegetable, the stomach may 
exceed its normal size and capacity, but so long 
as there is no undue delay in the emptying of 
the viscus the condition is not to be clinically 
regarded as one of disease. , 

Dilatation of the stomach and displacement 
of the right kidney have been noted as frequently 
coexisting. ^ 

As the result of obstruction in its lower part 
the duodenum may become enormously dilated, 
the stomach beirg commonly also involved. 
The duodenum also appears to exhibit a special 
proneness to become sacculated as compared 
with the rest of the canal, and Drs. Perry and 
Shaw have suggested that this may be due to 

air unusual degree of intra-intestinal pressure 
in this part of the alimentary tube.” The base 
of an ulcer in this situation may yield and give 


rise 'to a diverticulum, or the bowel may be 
dragged on from outside by adhesions, forming 
“ retraction sacculi.” Sometimes no such cause 
is to be discovered. Occasionally, two saccules 
may be met with, preferably in the neighour- 
hood of the .biliary papilla. The pouches are 
lined by a normal mucous membrane, which is 
wanting when there has been a previous ulcer, 
and are formed by all the coats, being about an 
inch in diameter. Sometimes the sac consists 
of a protrusion^ of the mucosa between the 
separated fibres of the thinned muscular layer, 
and coyered by the peritoneum. 

The various causes of pyloric stenosis have 
been incidentally referred to, and may be 
collectively enumerated thus : (a) congenital, 
(h) fibroid overgrowth, malignant and non- 
malignant, (c) growths in the pyloric region, 
(d) cicatricial contraction of scar following 
ulceration, (e) pressure of growth from without, 
(/) displacement of pylorus by adhesions or by 
dilatation of stomach, causing kinking of the 
duodenum and functional constriction of the 
pyloric orifice, the so-called “ stenosis by dis- 
location.” 

Gastroptosis . — Besides the alterations in posi- 
tion assumed by the stomach in consequence of 
its increase in size, the organ may “drop” from 
its proper situation as a part of a general ptosis 
of the abdominal viscera, and less frequently 
may alone be so displaced. Deformities of the 
trunk from spinal curvature, tight lacing, etc., 
may also lead to some change in position of the 
viscus, which in these cases is otherwise normal. 

As the result of adhesive peritonitis the 
stomach may become fixed by firm fibrous 
adhesions to the diaphragm, abdominal wall, 
, spleen, and other structures, and some distortion 
of the organ may result therefrom. 

Rupture of the healthy stomach or of the 
duodenum may be the result of injury, blows 
over the epigastrium, especially when distended 
by a meal, or being run over by a wheel. The 
existence of ulceration may favour the accident. 
Laceration of the duodenum has also been 
attributed to severe and prolonged vomiting. 

Fistulou.s ' COMMUNICATIONS between the 
stomach or duodenum and adjacent parts may 
be established by morbid conditions originating 
in the latter. Thus the gall-bladder or colon 
may ulcerate through into the duodenum, or 
abscesses *in vfj^rious situations, hydatid cysts, 
or aneurysms may burst into the stomach or 
bowel. 

Various foreign bodies that have been swal- 
lowed, or that may otherwise have gained en- 
trance into the stomgoh or duodenum, may be 
found therein. Masses' of hair, string, coco-nut 
fibre, etc., felted together, pins, nails, etc., have 
been seen in the stomach in lunatics or hysterical 
patients. Gall-stones may lodge in the duo- 
denum, and ascaris lumbricoides is sometimes 
to he met with as high up in the canal, whilst 
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it is the normal habitat for the ankylostoma 
dnodenale. 

General Symptomatology 

The various morbid structural conditions 
above described determine the oocurrence of 
certain signs and symptoms, some of which ^ are 
more or less common to all stoiu.i-ch affections, 
as others, whether singly or in combination, are 
more peculiarly distinctive of individual lesions. 
But besides these definite (Jiseases of the 
stomach and duodenum, with the manifestations 
they give rise to, there are many phen^m^na 
which are referable to improper digestive 
changes in these organs which may have been 
caused by circumstances quite apart from the 
viscera concerned, and that are properly those 
of indigestion or dyspepsia. No doubt primary 
digestive disturbances that ma^'' be set up in 
the stomach, and not directly due bo diseases of 
the viscas itself, will sooner or later bring about 
morbid changes in the organ, and a vicious 
circle be established ; and on the other hand, 
primary affections of the gastro-intestinal tissues 
will, in addition to the indications furnished by 
their existence, also tend, in proportion to their 
severity and continuance, to set up indigestion. 
It is not, therefore, sought to attempt any 
sharp distinction between the clinical pheno- 
mena due to the structural lesions and those 
attributable essentially to the ill-digestioii of 
the contents ; but in forming a diagnosis and 
proposing a treatment it is desirable, so far as 
possible, to keep these two fundamental sources of 
symptoms distinct, and to discriminate between 
what is dysj^eptic or functional trouble and 
actual structural lesion. 

The subject of indigestion, at least so far as 
the stomach is concerned, has already been 
considered (see article “Indigestion,^' vol. iv.). 
Inasmuch as digestion properly signifies the 
physico-chemical changes which take place in 
the food in the alimentary canal, it seems to the 
writer undesirable and inaccurate to include in 
its parview the function of the absorption of 
the digester, and still less the phenomena of 
metabolism which conceim the ^destination, 
changes, and uses of the absorbed material, 
and for imperfections in which neither the 
digestive organs nor the process of digestion 
may be in any way responsible. Hence “in- 
digestion " or its synonym “ dyspepsia is here 
taken to mean some imperfection in the diges- 
tive process as above defined, whether it be oral, 
gastric, or intestinal. 

The signs and symptoms of structural dis- 
eases of the stomach and djiodenum, together 
with those referable to mal-di<’^estion of their 
contents, whether there be obvious lesions of 
these organs or not, may be conveniently 
grouped into (a) Ipcal and (b) remote. With 
respect to the former it is certain that they are 
present in a greater or less degree whatever may 


be the charac*ter of the cause, and in the more 
pronounced and graver structural affections 
they may almost be regai'dcd as paramount, the 
remoter manifestations being in the grenter 
number of cases scarcely existent. On the 
other hand many dyspeptics, in wly^m the 
condition is chiefly functional, wiih little if any 
recognisable; change in the stomach, manifest 
symptoms which aro in a great measure distant 
from the organs in which the faulty process is 
at work. At4-he same time it is not suggested 
that it is possible to draw therefrom a symptom- 
atic distinction between the organic and the 
properly i^onctional diseases. « 

The TiOCAL SYMPTOMS of gastric or duodenal 
disorder are separable into (a) subjective sen- 
sations and (h) objective plienornena. 

The process of digestion is normally carried 
on without any conscious sensation thereof, and 
the only sensory impressions connected with the 
process are a feeling of hunger referable -to the 
stomach, which may in some cases become pain- 
ful in its intensity, and the sense of pleasurable 
well-being wliich follows on the healthy grati- 
fication of the appetite. This last, however, is 
rather of tlie nature of general sensation than 
in being specially associated with the stomach ; 
similarly the sensation of thirst is of a general 
character, probably connected witli a want of 
fluid by the tissues, and though perhaps most 
felt in the pharynx, really originates in the 
nervous centres. Pefvefsions of thc^Sjo sensa- 
tions — hunger and thirst — arc among the com- 
monest symptoms of disordered digestiejn, and 
also in some measure of structural diseases of 
the stomach. They have received special con- 
sideration in the article “ Appetite (vol. • i. 
,p. 256). 

The strictly local sensory affections accom- 
panying indigestion and gastro-duodenal dis- 
eases exhibit the widest range of degree and 
character. The channels by which they aro 
probably conveyed to the sensorium have been 
mentioned in the section treatii^ of the ana- 
tomy of these organs. The generally accepted 
terms in which these sonsatipns are convention- 
ally described are for the most part very in- 
adequate, but the limitations of language in 
this respect offer no better alternatives. Vague 
discomfort ^referjred to the gastric* region, a 
sense of “weight,” “fulness,” “ tightness,” or 
“ oppression,” or a “sinking” feeling before or 
after food, are some Umong those most fre- 
quently complained of, and are oftenest attri- 
butable — at least the three *first named — to a 
largfer bulk of contents, whe tiler solid, liquid, 
or gaseous, than the stomach can cope with, 
whether this has been due to a larger meal than 
was suitable to the individual, or to the develop- 
ment of gases during the process of digestion, 
or to the presence of some specially indigestible 
article of food. Speaking generally, such symp- 
toms are an expression of a delayed digestion, 
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whether from insufficiency of the gastric juice, 
or from impaired motility of the organ, as in 
gastroectasis or atony from whatever cause, or 
fro^U br^th. A feeling of “ emptiness ” akin to 
hunger is, as the word implies, commonly due 
to a wapt of food in the stomach, which may be 
the result of very rapid digestion and expul- 
sion of the digesta into the ir.testine; coming on 
undidy soon after a meal. T^ie nature of all 
these sensations and of pain, next to be con- 
sidered, is clearly related to the sensibility of 
the stomach. Normally this appears to be but 
slight, less so perhaps than in the intestine ; 

« ordinarily, hot or pungent substances swallowed 
produce no conscious effect when they reach the 
stomach, and moderate irritation of the gastric 
mucous membrane seems to cause a sensation of 
“ weight ” rather than pain (Brunton). The 
mucosa, however, is liable to become hyperjcs- 
thetic, and then pain is experienced. 

Pain in the stomachy st on tack ache^ or r/as- 
trahjia is the most marked, the most constant, 
and in some respects the most distinctive of 
gastric symptoms, indicating some structural 
change of the organ of primary origin, or an 
irritation due to some cjigestive disturbance, or 
some purely neuropathic condition. 

The epigastrium and lower end of the sternum 
is the most frecpient situation of pain of stomach 
causation, this being often strictly circumscribed, 
and pei’haps felt over an area that may be 
covered 1)y the tingcf' tip, in other cases it is 
more diffused over the epigastric and hypochon- 
driac ^regions. Less often than intestinal and 
other abdominal affections it is experienced 
about the umbilicus. Owing to the course of 
the afl'erent nerve channels, the pain is fre- 
quently referred to the interscapular region and< 
to the shoulder, whilst the overlapping of the 
pulmonary and gastric nerve-suppl}^ accounts 
for the occasional reference to the stomach of 
pain that is excited by diseased states of the 
lungs or pleura. 

In character the pain varies from a dull ache 
or sense of weight (ind tightness to being 
“ tlirobbing,’’ “ spaj^nodic,” “ dragging,” “ gnaw- 
ing,” “darting,” “lancinating,” “smarting,” 
“burning,” or a sense of “soreness,” of all de- 
grees of intensity, from simple uneasiness up 
to intolerable agony. The milder# forms may 
become wearing out when long continued. It 
is noticeable that patients rarely if ever use to 
describe their suffering' such similes as being 
“ gnawed by a rat,” or that their “insides are 
being burned with red-hot irons,” as they not 
infrequently do <^when the lower intestines «ire 
the source of the pain ; and that gastric pain, 
whatever be its character, is, less likely to pro- 
voke mental delusions than intestinal distress 
is. The duration of the discomfort may be 
extremely brief or almost continuous. It is 
seldom that the pain has any reference to the 
mere quantity of the ingestion, but the quality 


of the same is apt seriously to influence it, and 
the simplest articles of diet may in some cir- 
cuirxrtances provoke great distress. Curious 
idiosnycrasies in this respect are to be met with. 
The time relation of the pain to the taking of 
food, whether it follow immediately or not for 
half an hour, or one or two hours, and to what 
extent it is relieved by vomiting or by the 
eructation of gases, or whether it be increased 
or diminished by pressure over the stomach, 
are also characters to be noted, as well as the 
presence or absence of tenderness over the paiii- 
fuj area, which is sometimes so great as to 
prevent contact with the clothes. To some 
extent these several characters of gastric pain 
are distinctive of the various diseased states 
which the stomach may exhibit, and so far are 
referred to in treating of the special symptom- 
atology of these maladies ; and although, taken 
with other indications, they are of considerable 
diagnostic value, yet they require judgment for 
their interpretation owing to the exceptions 
which must be made in any statement concerning 
them. It is also important to remember that 
pain in the situation and with the characters 
liere described may be due to causes other than 
gastric, such as affections of the colon, spleen, 
gall-bladder and ducts, spinal caries, thoracic 
aneurysm, and intercostal neuralgia. 

As Dr. Head has shown, certain regions of the 
scalj) are associated with the segmental areas of 
the trunk as low as the tenth dorsal, it follows 
that reflected pain and tenderness mtiy be ex- 
perienced over the temporal, vertical, parietal, 
and occipital regions when the areas correspond- 
ing to the stomach, viz. seventh to tenth dorsal, 
are involved, and as discomfort over the latter 
varies in intensity, so wall the former. 

A jjeculiar form of gastric pain is known as 
heart-burn, acidity, or cardiah/ia, caused by the 
contact of the acids of the stomach (wffiether 
the hydrochloric or the organic acids produced 
during digestion) with the surface of the oeso- 
phagus, wdiich is normally much more sensitive 
than the stomach. The condition wdiich per- 
mits this contact is a relaxation of the cardiac 
orifice with slight eructation of the stomach 
contents. It is usually associated wdth gastric 
flatulence, which favours this regurgitation, and 
is relieved by free eructation, or by assuming 
the erect position It is not to be regarded as 
necessarily inflicative of hyperchlorhydria nor 
of increased acid fermentation, and often is 
not so. 

Clo.sely connected with unhealthy states of 
the stomach and its contents are a foul breath 
and nasty .taste in the mouth, of which there are 
many varieties. Ill-smelling gases liberated in 
the process of digestion, some of which have 
escaped upwards from the intestines through 
the pylorus, account for the first, and in some 
measure for th^ second, which is also partly due 
to abnormal products of digestion or of meta- 
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bolism which are excreted in the buccal fluids. 
The condition of the mouth itself, carious teeth, 
etc., must not be overlooked in this connection. 

Another subjective sensation is nauseay which 
is especially likely to be called fortli by the 
sight or thought of food, or may be felt apart 
from such association. It is always comlyned 
with an impaired appetite, and readily passes 
on to vomiting. It is usually due to some | 
altered state of the mucous membrane of the I 
stomach, and is hence a frcHp^ent though not j 
invariable syuiptom of catarrh both acute and 
chronic, but its })recise pathology is not c*erti|,in. 

The chief objective si(/ns of gastric disease, 
besides such as are ascertained by physical 
examination, are flatulence, eructations, and 
vomiting, 

flatulence . — The stomach ordinarily contains 
a small anio\int of gas, partly consisting of air 
that has been swallowed, and partly of C0.„ 
derived from fermentation of the food-stufts. 
From either of those sources the amount may 
be very considerably augmented, and in addition 
gases, such as CO^„ H, 81:1 o, and even CH^, may 
pass upwards from the intestines through a 
relaxed pylorus. Under certain conditions, not 
well understood, an interchange between the 
gases of the blood and those in the stomach 
may take place in such a way as largely to 
increase the latter. When the quantity in the 
stomach is sucli as to cause distension, or is 
eructated in appreciable amount, then flatulence 
is understood to occur. Since the fernmutation 
of carbohydrates is the chief cause of the con- 
dition, it follows that it commonly indicates 
such an error in their digestion as permits a 
longer delay of the food in the stomach than 
should be, or a deficiency of hydrochloric acid 
by which the fermentations are held in check. 
Other forms of mal-digcstion, however, are 
sometimes responsible, and paralytic distension 
of the organ, as may occur in some nervous 
states, after great pain or with peritonitis, is 
associated with an extreme amount of flatulence. 
Apart from the discomfort and even pain induced 
by the distended stomach, disorders of the 
circulation, suclj as fainting, palpitation, and 
pseudoangiiious attacks may ensue, consequent 
on the impediment oflered to the heart’s action. 

Eructations . — Besides the belching up of 
gases, which may be sometimes very distressing 
in amount, coming on an hour* or fwo after 
meals, or much later, some of the liquid contents 
of the stomach may be brought up into the 
mouth. These may be nexitral or alkaline 
(water-brash), consisting generally of saliva 
that has been swallowed, or.of the fluid remains 
of digestion in which *the pcids have been 
neutralised or reabsorbed. Or, as is more com- 
mon, the ejecta are acid (pyrosis), whether 
hydrochloric or organic, and frequently associ- 
ated with hyperchlorhydria, and as a consequence 
give rise to cardialgia. Such fluid may rise 
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into the motith at any time after a meal, but 
more often about one to three hours after. 
When not due to hypersecretion, it signifi(js 
some delay in the digestive j)rocoss, ai^d iif the 
propulsion of the chyme into the duodenum. 

Voimtiwj, — Next to pain this is probably 
the most significant sign of gastric disorder, 
but it nnu,t be rianembored that it is ijiduced 
by conditions ^qnite apart from the stomach, 
as in some cerebral and me lingcal diseases, 
certain blood* states and ]H)isonings, and in a 
reflex manner. A\ lien strictly dependent upon 
I local causes, these are to be found in the nature 
j of the jood, quantity or quality, an irritable 
state of the stomach from catarrh or ulceration, 
the former of whieli occurs in most gastric 
diseases, and henee vomiting comes to he a 
very frequent manifestation of stomach aflec- 
tions. Its time of occurrence and relation to 
the ingestion of food, the relief or otherwise it 
may bring to discomfort or pain, whether it be 
easy of performance or accompanied by inucli 
retching and straining, are among tlui chief 
characters to be taken notice of. Still more 
informing is the nature of the vomit, such as 
the quantity and appearance, its reaction, and 
I the nature and percentage of the acids present, 
the condition of the food-remains, and the 
presence of bile or blood — points that are fully 
dealt with in the account of the individual 
diseases {see article ‘‘ H/EMATEMESIS,” vol. iv. 
p. 13). 

Inasmuch as the digestion which takes place 
in the stomach is in the main prepan^tory to 
the more elaborate changes which take place 
in the intestines, it is obvious that the latter 
are liable to be influenced by the completeiiess 
I or otherwise with which the stomach performs 
its functions, and hence such peristaltic distur- 
bances as constipation anej diarrhoea, although 
directly dependent upon the intestines, may 
really owe their causation to gastric inefficiency. 

I Space precludes more than the hare enumera- 
tion of the EEMOTE SYMPTOMS ^f gastric indi- 
gestion, which may he thus grouped. Nervous. 
— Headache, vertigo, giddvaess, subjective sen- 
sations of sight and hearing, drowsiness, heavy 
sleep, torpor, wakefulness, mental irritability 
or depression, hypochondriasis, melancholia, 
referred p^ins, * muscular cramps. Dr. Ford 
Robertson has recently drawm attention to 
I severe catarrhal changes in the stomach and 
i intestine associated with various forms of in- 
sanity, especially general paralysis, and attri- 
I butes the lesion in the mucosa to the irritant 
! efifects of toxic bodies developed during digestion. 
Circulatory. — Palpitation, cardiac irregularity, 
intermittent action, syncope, cardiac pain, 
angina, flushing of face, coldness of extremities. 
Respiratory. — Cough, dyspnoea, sighing. Cut- 
aneous . — Various urticarial and erythematous 
rashes, acne, muddy or dirty complexion. 
Urinary . — Deposits of urates, phosphates, oxa- 
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lates, uric acid ; albuminuria f glycosuria ; 
aromatic sulphates. Among the rij^ost fre<iuent 
results of diseases of the stomach, or other organs 
of digestion, and of disorders of the functions 
performed by them, are a general malnutrition, 
as seen in the wasting and emaciation which 
so frecpiently Tollows on these maladies, and a 
deteriorated resisting power qji the part of the j 
tissues^ rendering them more susceptible to i 
infections {e.g. tuberculosis) or Other causes of 
disease. c 

Of the interference with digestion by the 
inade(piate absorption of digesta from the 
stomach, or by the presence of substances 
excreted into the visciis, as may be the ex- 
planation of “gouty dyspepsia,^’ very little is 
known ; but it is not improbable that either 
condition occurs independently of the other and 
commoner causes of indigestion. 

Such are the manifestations of gastric disease 
and of. gastric dyspepsia considered generally. 
Covering as they do so wide a range of character, 
their investigation becomes ditticult so far as 
their reference to cause and diagnostic value 
are concerned, from the fact that many totally 
different conditions give rise to similar symp- 
toms. Croups of these occurring in association 
with tolerable uniformity constitute the several 
varieties of indigestion which have been quali- 
fied by such terms as “ irritative,’’ “atonic,” 
“flatulent,” “bilious,” etc. — names which it is 
now bettdr to discard,* as a more precise path- 
ology has shown their inaccuracy. Far less 
open to objection is a classification based on 
the site of the digestive perversion, whether 
oral, gastric, duodenal, or intestinal, although 
the data for svich a grouping are still very 
deficient. From another aspect the forms of 
dyspepsia may be arranged according to the 
particular element of the food which is ill- 
digested ~ proteid, fat, or carbohydrate. But 
probably the most satisfactory basis is that 
of causation, which would give the following 
forms ; (i.) Dietetic ; (ii.) Symptomatic, i.e. the 
manifestation of primary affections of the 
digestive organs — ^f^tructural, nervous, and 
vascular; (iii.) Bacterial indigestion; and those 
rarer conditions due, it may he presumed, to 
(iv.) Defective absorption of the digesta, and 
to (v.) Improper excretory procesf^es taking 
place in the gastro-intestinal canal. Restrict- 
ing attention, however, to the stomach and 
duodenum, it suffices to repeat that symptoms 
distinctly referable to these organs are due — 
(1) either to structural diseases of those viscera, 
or (2) to abnorual digestive changes taki^ag 
place in their contents, and that these last may 
be the result of (a) structure,! defects, or (b) 
may be the consequence of dietetic errors, or 
(c) of some impaired nervous control of the 
function without any recognisable lesion in the 
organs concerned, a true nervous dyspepsia. 
But although these three fundamental forms — 


symptomatic of structural disease, dietetic and 
nervous — may each occur in many varieties, 
yet the continuance of the second and third is 
likely to bring about from the irritation pro- 
duced some change (catarrhal or other) in the 
mucous membrane, which intensifies the primary 
fault. 

Special Symptomatology and Treatment 
of Gastric Neuroses 

Included within this term are those disturb- 
ances of gastric function for which no structural 
cause ^is to be found in the organ itself, and 
attributed to perverted nervous influence, 
whether this be due to gross change in the 
liervc centres, such as tabes dorsalis, cerebral 
tumour, meningitis, etc., or to general states 
of these centres for which no anatomical sub- 
stratum has as yet been discovered, such as 
hysteria and neurasthenia, or that still more 
indeterminate condition known as the “ nervous 
temperament.” By far the greater number of 
cases are referable to these last-named causes, 
whether they have been inherited, as is more 
usual, or have been acquired as tlie result of 
excesses in living, of nervous exhaustion, of 
chlorosis, of gout, of previous illnesses like 
influenza, or of other circumstances. Not a 
few may be traced to causes acting reflexly, 
especially pelvic disease, ovarian, uterine, or 
rectal, and even, it has been asserted, to eye- 
strain and astigmatism. 

The influence of the nervous system is exerted 
on the sensory, motor, and secretory functions 
of the stomach, and perversions of each of these 
are met with singly or in combination. Whilst 
some are quite independent of morbid changes 
in the organ, some are also met with in associa- 
tion with very distinct lesions, but no appreci- 
able difference is to be detected in the symptoms 
in these two groups of disease. 

Secretoiy . — Although the anatomical connec- 
tion between the nervous system and the gastric 
glands is as yet imperfectly known, the control 
exerted is undoubted. Under normal circum- 
stances it may be affirmed that the gastric juice 
is only secreted imdess the stimulation of food, 
or immediately preceding its' ingestion when 
mastication is about to commence, and that in 
the intervals between gastric digestion, except 
for any mucus or swallowed saliva, the stomach 
is empty^” and^ also, it would appear that the 
presence of the gastric secretion in an empty 
stomach is productive of pain or discomfort of 
some kind. Further, it seems to be very 
probable that the quantity and quality of the 
gastric juice are very considerably influenced by 
the mental or emotional state of the individual, 

I and possibly the existence of pain may act 
similarly. Thus it may be that food that 
departs widely from physiological digestibility 
may be taken with impunity by a dyspeptic 
under pleasurable surroundings, whilst a per- 
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fectly orthodox diet may provoke indigestion 
niider conditions of depression or anxiety. The 
effect on the motility as well as on the secretion 
of the stomach is not to be disregarded in the 
result. 

Investigations, more especially in Germany, 
have gone to show that the secretion of ^ the 
gastric juice is subject to vcij considerable 
variation both as regards quantity and time of 
production in relation to food ingestion. It 
cannot be said that in this coui^try those results 
have received Tnuch clinical application, in great 
measure from ttie obvious difficulties con^ieqjied 
with the withdrawal and analysis of the stomach 
contents under specified circumstances, more 
especially since such procedures require frequent 
repetition to obtain a knowledge of the real state 
and to avoid a general inference from a possibly 
chance condition. 

The alterations in the composition and 
quantity ot the gastric juice at present recog- 
nised chiefly concern the hydtochloric acid ; of 
the pepsin and other ferments less is known, 
but they do not in all cases appear to vary pari 
passu with the acid. 

Thus it is found that the quantity of gastric 
juice secreted may very much exceed the normal, 
being poured out either almost continuously 
(Reichmaim’s disease), or at intervals quite ir- 
respective of the presence of food in the stomach. 
Very frequently the fluid contains a greater per- 
centage of hydrochloric acid than in health. 
These conditions are for the most part met with 
in grave nervous states, such as the enormous 
secretion in the gastric crises of tabes, often 
lasting over several days, or the similar state 
observed in the rare and obscure cases of acute 
gastric dilatation which are usually rapidly 
fatal. They often appear to be quite uncon- 
nected with any obvious lesion of the stomach. 

In another group of cases of more frequent 
occurrence the percentage of hydrochloric acid 
exceeds the normal (T to *25), and may be as 
much as *4 or *5, with no increase in the quantity 
of fluid. This hyperchlorhydria is a frequent 
accompaniment , at .chlorosis, and is constantly 
I associated with gastric ulcer, with tKe production 
: of which it is largely connected. Another cause 
for hyperacidity, quite distinct in character, is 
an over- formation of organic acids derived from 
fermentation of the carbohydrate ingesta — a 
true digestive fault — which is reqdere(? possible 
by a deficiency in the hydrochloric acid secreted, 
or by a great excess of sugars and starches. It 
is important to recognise the difference in the 
nature of these two conditions, which may 
appear to be alike to the mere test of litmus 
paper. • 

In contrast to the foregoing are those patients 
in whom there is a deficiency of gastric juice, 
even, it is said, to complete suppression — 
^chji^ ^trica — or a percentage of hydro- 
normal. Although these 


conditions nfiiy occur without any change in 
the mucosa, and may be the eflect of nerve in- 
fluence only, they are most frequently the result 
of the chronic catarrhai, or other altei^atiofis in 
the structure of the mucous membrane when 
the glands are destro3md, such as is parjbicularly 
found in cancerous infiltrations \)r in cirrhosis 
ventriculi., * 

The symptoms which these several morbid 
states give rise^to are necessarily closely associ- 
ated with imperfections in digestion, and are in 
some measure modified by any coincident alter- 
ations in tie motility of the stomach. All 
degrees ..f sensory disturbance are experienced^ 
from a mere sense of weight and fulness, or 
vague abdominal discomfort, when tlie secretion 
is deficient, to a burning pain when the acid is 
in excess, or the juice is poured out into an 
empty stomach. Acid eructations and gaseous 
expulsions are frequent, and vomiting generally 
gives relief, though causing a smarting* in the 
gullet from the nature of the ejecta. In hyper- 
secretion and hyperchlorhydria the appetite is 
often good, and frequently food relieves the 
pain, particularly if this be nitrogenous, by 
combining with the ^cid, but in the reserve 
condition the desire for food is variable, capri- 
cious, or wanting. As a rule, the symptoms 
supervene soon after a meal, when the secretions ’ 
are deficient, and perhaps not for two or three 
hours, when there is excessive acidity. 

Owing to the very kieiicient digestion of the 
food when the juice is deficient, the remote 
digestive troubles such as lassitude, hq^dache, 
etc., are commonly complained of, and the case 
corresponds generally to a chronic gastritis, 
which indeed may be the cause. In excessive 
, secretu)n, so long as there is food to deal with, 
symptoms are for the most part in abeyance, 
since digestion of proteids^ at least is effected, 
and the evils of excessive carbohydrate ferment- 
ation are averted ; but when the stomach is 
empty, then the superacid fluid acts as an 
irritant on the mucous membrarA?., which, there 
is reason to suppose, is often hyperuisthetic in i 
such cases. As further contributing to the pain 
that is felt, pyloric spasm is liable to occur,'; 
being excited by the over-acidity. Irregularities t 
of the bowels, constipation, or diarrhma are 
almost sur^ply present. Regard must also be J 
paid to other manifestations of the underlying 
neurosis, which may or may not overshadow 
those referable to the digestive organs. 

There is little to add concerning the sensory 
neuroses of the stomach, to what has already 
befn written about perversion t)f appetite, pain, 
nausea, and other abnormal sensations. No 
distinction can bp drawn between those asso- 
ciated with definite gastric lesions and the same 
when no structural change is to be found and 
they are the expression of some general neuro- 
pathy or of a local neuralgia (gastrodynia). 
Such symptoms play an important part in the 
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manifestations of ‘‘nervous dyspepsia/' anu are 
not infrequently relieved by the taking of food, 
or by pressure o^'^er the epigastrium, although 
this^is not invariable. Having regard to ilie 
normally slight sensibility possessed by the 
gastric ipucosa. a condition of hyperyesthesia is 
assumed to ex^ist when the presence of food, of 
saliva, or of stomach seeretitv:i induges pain or 
distress, and such a state appears to be the 
explanation of much of the disconlfort associated 
with erosions, ulcer, and indeed, of structural 
changes in the stomach generally. From this 
it will be seen that it is often extremely difficult 
entirely to exclude the existence of any lesion 
in a case of gastric pain nnd to be sure that it 
is a gastroclynia only. Attention sho\ild be 
paid to the presence of other hysterical or 
neurasthenic symptoms and to relation of 
the pain to other evidences of disordered 
stomach, such as vomiting, cardial gia, flatu- 
lence, 'tenderness, etc., as well as the results 
of physical examination of the abdomen. The 
occurrence of pain independent!}' of food, or its 
relief by the same or by pressure, and a general 
tendency to periodicity in occurrence, often regu- 
larly at night, and little disposition to be re- 
ferred to the interscapular region or shoulder, are 
of considerable importance in arriving at a diag- 
nosis. The most frequently recurring difficulty 
in respect to diagnosis lies in the discrimination 
of these very common cases in chlorotic young 
women, w*lien all the symptoms of gastric idcer 
are present except the haemorrhage, from what 
would be regarded by many as gastrodynia, and 
it may be admitted that no criteria of difference 
arc to be found, nor are such reasonably to be 
expected if much of the pain in ulcer is attri- 
butable to hyperyesthcsia of the mucosa. Par- 
oxysms of gastrodynia are occasionally alarming 
in their intensity, for with the pain there may 
be a condition almost of collapse, with cold 
sweats and a small slow pulse, though this does 
not always correspond to the general condition, 
and may give fc clue to the real nature of the 
affection. A copious flow of pale urine of low 
specific gravity, as ^with other forms of nerve 
storms, may immediately follow the attack. ^ 
cujiqus and inexplicable association of gastric 
pain with aortic incompetency has been noted. 
As illustrating pain of nervous origin, when 
there is a gross lesion of the centres without 
change in the stomach, may be mentioned the 
gastric crises of tabes. ' The condition known 
as “anorexia nervosa, when a most extreme 
emaciation takes place, often with complete loss 
of appetite, is noi to be regarded as merely JJie 
result of a want of food or a peculiar form 
of gastric neurosis, but ratbqr as some abnor- 
mal state of the central nervous system, which 
leads not only to impaired appetite (not always, 
it is to be noted, a complete anorexia), but also 
to a grave deterioration in the nutritive capacity 
of the tissues. 


Perversions of the motility of the stomach 
are frequent and various, both in the directipn 
of excess and of deficiency ; and their depend- 
ence on impaired nervous control, distinct from 
gastric disease, is in very many cases undoubted, 
emotional and mental states being often clearly 
responsible. All grades of excess are to be met 
with, from an increased peristalsis up to an 
attack of eructations or vomiting — so-called 
hysterical — which may last for days. The in- 
testines are at the same time usually involved, 
and borborygmi and diarrhoea occur, causing 
much ^inconvenience. The sensibility of the 
stomach is also most likely to be altered, and 
the motor disturbances are then accompanied 
by a conscious sensation of the existence of a 
stomach, or a sickening, sinking feeling, or even 
pain, which may he extremely severe, as happens 
in the gastric crises of some spinal cord diseases. 
Moreover, muscular manifestations of other 
structures are apt to occur, of which hiccough 
or deep sighing are among the most frequent. 
A simple exaggeration of the normal peristaltic 
movements results in propelling the contents of 
the stomach into the duodenum with undue 
haste, and the consequent causation of a feeling 
of emptiness or hunger sooner after a meal than 
is usual. If, as sometimes occurs, the peristalsis 
is in the reverse direction, the intestinal con- 
tents, even those of the colon, may find their 
way into the stomach and be thence ejected. 
A rare manifestation of this perversion leads to 
rumination or merycismus, when the food is 
chewed, swallowed, and then brought up exactly 
as in ruminant animals. This has been seen 
in persons the subject of grave nervous diseases, 
but has also been known to be acquired by 
imitation and practice. The motor disturbance 
may take the form of definite spasm, sometimes 
affecting the entire stomach, though this seldom 
causes any discomfort resembling intestinal 
cramp or colic. Spasm of the cardiac aperture 
is usually nervous, though may be induced by 
hot or irritating ingesta ; but the pyloric spasm 
is most often caused by a hyperacidity of the 
contents, and is a frequent cause of severe epi- 
gastric pain 'two houiis or more after a meal. 

Deficient muscular power ii\ the stomach is 
a common symptom of any state of bad health 
and general eiifeebleraent, of anaBinia, chlorosis, 
and the like, as well as chronic catarrh of the 
organ ; 16ss often is it a manifestation of a purely 
nervous condition, though temporary inhibition 
of its exercise may accompany great emotion 
or anxiety. The resulting symptoms of this 
atony are those of delayed digestion, with a sen- 
sation of weight and distension with flatulence 
and eructations. Relaxation of the cardiac 
and pyloric orifices may occur, unduly facilitat- 
ing the passage of gas in the ingesta in abnor- 
mal directions. 

Treatment . — For the satisfactory dealing with 
that form of gastric indigestion that is essen- 
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tially nervous in its origin, and *the treatment 
of the sensory, motor, and even the secretory 
disorders which in varying cornVnnation consti- 
tute “nervgus .dyspepsia,” it is of primary im- 
portance to take into consideration the general 
condition of the individual, and pot confine 
attention to the stomach and its misdoings. 
Indeed, it is very often ahsolntoly neccssaryf in 
gaining the confidence of the patient, to appear 
to be disregarding the digestive troubles in 
endeavouring to disabuse his mind of his “liver 
being out of oilier,” or of tha\ much -abused 
organ being the seat of his trouble. j^Such 
patients are commonly full of notions as to tfie 
nature and cause of their malady, and are very 
apt to neglect all advice that does not fit in 
with their preconceived ideas, and consider 
their case is not properly understood \inless 
something is done to “ tcuich ” tlu ir “sluggish 
liver.” The widespread advertisements r)f pills 
and nostrums for the cure of all digestive 
troubles fosters their erroneous eonceptions, 
and their self-dosing does much to make their 
illness more difficult to treat. Hence it is that 
not only in attending to the general condition 
of the patient*must such conditions as chlorosis 
or other underlying perversions of nutrition 
receive careful treatment, but the habits and 
occupation, with the mental and emotional state 
of the individual, be investigated, as well as the 
existence of neurasthenia or other nervous dis- 
ease, and, if need be, corrected. Quite as much 
good may .be done in these directions by change 
of scene, a rest from work, and other such 
measures, as by remedies specially directed to 
the stomach itself. 

As contributing to the general treatment, it 
is very desirable that the sufferers from nervous 
dyspepsia should be.k^pt w^rm, and that their 
clothing should be suitable and sufficient for 
the limbs as well as for the trunk. Such 
patients are liable to suffer much from cold feet 
and hands and to specially “feel the cold,” and 
such an indication must be met by application 
of warmth or by the prevention of loss of heat 
by their apparel. A woven or flannel abdominal 
bolt is a very useful adjuyet to the ordinary 
underclothes, an4 night-socks or hot- water 
bottles to the feet or belly afford much relief 
and materially assist the circulation. Hot 
fomentations or similar applications are of tlie 
greatest service in severe paroxysms of* gastric 
pain, and should be employed whatever else 
may be done. 

Whilst on general hygienic grounds it may 
be advisable to recommend moderate and regular 
exercise, it must be remembered that the sub- 
jects of the malady under * consideration are 
very likely to be easily tired, ahJ that fatigue 
generally favours neuropathic manifestations. 
Caution, therefore, is necessary as to the degree 
and character of the exercise to be taken, and 
anything like exhaustion must be avoided. In- 


deed, it is frc(fueiitly well to order, if only as a 
preliminary or adjunct to other treatment, a 
partial or complete “ rest cure.” liesting before 
apd after a meal should be carefullj" obser\ied. 
Among the errors of living in such caSes is a 
walk home, after a day’s office or othey work, 
before dinner. Kiirly rising and Void bathing, 
whatever vum)' be ^heir merits for others, are 
not suitable for the nervous dyspeptic, who 
may often be recommended to hr 'akfast in bed 
so as not to st^rt the day tired. At the same 
time, restrictions must be put upon the engage- 
ments and eutertaiuments later in the day, 
when sucL patients are often at their best and ♦ 
feel quite fit for considerable exertion, although 
at the cost of exhaustion and increasexl suffering 
next day. 

All-important, of course, is the question of 
diet, blit at the same time much judgment and 
discrimination are required in laying down rules 
for it, since it is most desirable that the patient 
should not be continually thinking of what he 
should eat or avoid, and should be prevented as 
far as possible from the habit of introspection 
upon his condition, whether this refer to his 
food or to the action of his bowels, both which 
subjects occupy a large share in the thoughts 
of many a neurotic man or woman, and, in the 
writer’s experience, more frequently the former. 
Many is the dyspeptic who, if not self-made, is 
at least self-continued by the pursuance of some 
ridiculous dietetic regimen for which Tie offers 
some reason which is as ignorant as it is absurd. 
Excellent and essential as a regulated djetary 
is, both for getting well and for keeping well, 
the writer ventures to affirm that as many oases 
of indigestion exist whose cause is as clearly 
attributable to some course of diet the com- 
ponents of which may be physiologically with- 
out reproach, as there are those whose ailment 
is the direct abuse of dietary prudence ; and the 
recent introduction of pat ent foods, extracts, 
and especially predigested aliments is largely 
responsible for this result. The i^ea that this, 
that, or the other plain, digestible, and nutritious 
article of food will disagree with many a fad 
that has been encouraged, though it must be 
admitted that idiosyncrasies in respect to the 
digestibility of ordinary foods are occasionally 
to be met ^witli. and must be allowed for. 
Hence in this class of case it is very coinmi'n to 
furnish the patient with a written dietary to be 
followed. Except for special reasons, let the 
food be as varied as possible, with due regard 
to its digestibility ; and it Is a common ex- 
perience that individuals who aj«e, as the phrase 
is, “ njartyrs to indigestion ” may partake freely 
of even a public djnner and feel better rather 
than w^orse for the transgression of their self- 
imposed rules. 

In a large number of cases, no doubt, where 
careful examination and the patient’s own account 
have shown the secretory, the motor, or the sen- 
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sory functions of the stomach to «be really im- 
paired, then a regulated diet must be insisted on. 
When a state of siipersecretion or hyperchlor- 
hydria exists, the more the food is conhnevi to 
simply lean meat with a very small amount of 
rusk or^dry biscuit and hot water, or very weak 
tea without fsugar, between meals, the better. 
A milH diet for a few days, will off-en suitably 
precede this plan. The digestion of other 
alimentary principles is clearly defective in 
such a condition, just as in the (Opposite state 
of hyperchlorhydria proteids should be avoided 
and a carbohydrate dietary adopted. It is well 
‘also in this condition to encourage the taking 
of salt, as this is the source of the deficient acid. 
In other neurotic disturbances it is well to aim 
at returning to ordinary meals at the usual 
times, and this course may be soon re-established 
even in patients who seem the most resistent. 
It need not be said that obviously indigestible 
articles — pastry, nuts, cheese, pickles, etc. — be 
eliminated from what is taken, at least at first. 

Very considerable assistance to digestion may 
be given by the administration of hydrochloric 
acid, immediately before or after meals, in those 
conditions when this is shown to be deficient, 
and particularly when there is flatulence and 
eructations from faulty carbohydrate digestion, 
with cardialgia from the presence of an excess 
of organic acids. The uncertainty as to the 
variations in the amount of pepsin secreted, and 
its not corresponding y/ith alterations in the 
hydrochloric acid produced, render the ad- 
minist^ration of this agent less certain, and rules 
for when it should be given are not easy to 
formulate unless analysis has clearly shown its 
deficiency. It certainly is not so generally 
useful as is the acid. The writer has found 
very satisfactory w^ay of giving pepsin is in the 
form of Benger’s licpior pepticus, one or two 
teaspoonfuls before meals in a couple of ounces 
of LieVfig’s beef tea as ordinarily made and 
allowed to become tepid, not being taken hot. 
Ten or fifteen* drops of dilute hydrochloric acid 
may also be added to this. The Liebig’s extract 
furnishes the material from which the gastric 
glands in great measure elaborate their secretion. 
When there is hyperchlorhydria the giving of 
/acid is clearly inadmissible, and alkalies, soda 
and potash salts, are indicated^. Although 
giving relief to the symptoms, it is only of a 
temporary character ; and, far from curing the 
underlying secretory fd'ult, they really tend to 
intensify it. Preparations of a tropin or bella- 
donna, with the dietetic measures Indicated; are 
of the most valwe for this condition. 

For the pain and other sensory disturbances, 
as also for vomiting, sedatives are necessary, 
such as hydrocyanic acid, preparations of bis- 
muth, oxalate of cerium, aqua chloroformi, 
codein, cocain, and morphia. Of these the first 
three named are most efficiently given in an 
effervescing mixture, and for milder degrees of 


discomfort may be sufficient. In the intense 
agony of some gastralgic attacks, morphia is a 
necessity, and even then may well be added to 
the bismuth and hydrocyanic acid. Hot 
cWnks, especially containing a little brandy or 
peppermint,^ will sometimes act well, aiid^when 
the pain is due tp^joyloric spasm from the 
irritation of excessive acidity, a full dose of 
sodium or potassium bicarbonate with a 
carminative is effective. If vomiting prevents 
anything bein^ retained in the stomach, a 
hypodermic injection of morphia or a rectal 
injection of chloral (gr. xv.) and potassium 
bromide (gr. xl.) may be given. The need for 
caution in the administration of morphia is 
obvious, but it must not be forgotten that 
»vhen pain is constantly recurring, especially in 
neurotic subjects, it tends in a great measure 
to become a “habit” which may be broken 
quickest by a few daily repeated effective doses 
of an opiate, concealing if possible from the 
patient the nature of the remedy given. 
Topical ajjplications of heat, fomentations, hot 
bottles, sinapisms, or turpentine stupes are of 
the greatest service. Supplementary to the 
local anodynes are those wdiich 'produce their 
efiect rather as general sedatives — phenacetin, 
antipyrin, chloral, cannabis indica, hyoscyamin, 
etc. — and may be advantageously employed. 

Another group of remedies — antiseptics — for 
the correction of organic fermentations are not 
on the whole as effective as might be supposed 
within the dosage limits of the drug that is 
permissible. The most commonly employed 
are creasote, carbolic acid, resorcin, and salicylic 
acid, the last-named being probably the best. 
They may be rendered more efficacious if given 
with essential oils, as of peppermint, rosemary, 
cajuput, etc., made into a draught with aq, 
chloroformi, itself an antiseptic. Charcoal in 
cachet or biscuits is convenient when a pro- 
longed administration is requisite. Assafoetida 
in emulsion acts w^ell, and often succeeds when 
other drugs have failed. For flatulence and 
gaseous eructations these same agents are used, 
being given between meals, a draught contain- 
ing hydrodiloric agid and a vegetable bitter 
preceding the food. General ‘iconics, as quinine, 
iron, or arsenic, may be called for in improving 
the general tone in conjunction with such 
hygienic measures as have been referred to. 

If th6 reluctance of the patient can be over- 
come, lavage is usually beneficial, except perhaps 
when the gastric digestion is unduly hurried ; in 
all cases of delay in the process it is called for 
in proportion to the urgency of the symptoms. 
When impracticable, an emetic, and the en- 
couragement of vomiting by full quantities of 
warm water may go some way to replace it. 
The disagreeables connected with the passage 
of a stomach tube are soon overcome if the 
patient will really try, and it is seldom that it 
is really impossible if the individual is willing 
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to persevere for a few times, when he will then 
probably pass it himself without any discomfort. 
To* a bystander the performance appears to be 
much more distressing than it really is. By 
washing out the stomach, not only may the 
noxious products of defective digestion be re- 
moved, but the opportunity is offered of the 
direct application of remedies to the surfact5 in 
the form of sprays, as of carbolic acid, menthol, 
nitrate of silver, etc. In practical hands the 
method of intragastric faradisation, or galvan- 
ism, the positiv.^ pole being inti^duced into the 
stomach and tie negative placed on the spine, 
has been found of great value in the trea^imlnt 
of most of these neuroses of the stomach, and 
this IS much facilitated if the patient has been 
accustoinod to the passage of a stomach tube. 


Special Symptomatology and Treatment of 
Inflammation of the Stomach and Duo- 
demun. 

Acute Gastt>itis 

Sym 2 )t 0 fns . — Having regard to the w-de nuige 
of causes, from an indiscretion in diet to a single 
dose of an irrikint posion, or the invasion of pyo- 
genic micro-organisms, it is to be expected that 
a considerable variation in the intensity of 
symptoms is exhibited by the cases comprised 
under this term. 

In the milder cases, when tlie condition 
supervenes upon previous good health and the 
cause is a^ temporary one, the patient may com- 
plain of hut a slight feeling of malaise with dis- 
inclination for exertion, and an elevation of 
temperature by a degree or degree and a half, 
or perhaps not even so much. The symptoms 
otherwise are chiefly referable to the stomach, 
as loss of appetite, and usually thirst ; a sense 
of discomfort even amounting to pain in the 
epigastric or left hypochondriac regions ; a 
feeling of nausea, and probably retching or 
vomiting at first of such food as may be in 
the stomach, but little digested, and later of 
a little mucus and sour fluid, examination of 
wliich shows an absence of hydrochloric and 
the presence of organic acids — lactic, acetic, or 
butyric. The to»gue is coated and foul, and 
the breath offensive. The bowels may be un- 
affected, or there may be some diarrhoea. Of 
symptoms remote from the digestive organs, a 
slight degree of headache, frontal or oiJcipital, 
and a somewhat quickened pulse ^re the most 
usual. 

According to the character and intensity of 
the exciting cause, any or all of these symptoms 
may be much increased in degree. The slight 
sense of illness may deepqp Into a state of pro- 
stration, and such is specially Tkely to be the 
case in children, in whom also the intestine is 
somewhat more prone to be simultaneously, 
affected. The temperature may reach 103* 
or even higher, this being in some measure 
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determiuec/ by the temperament of the patient. 
The pain may be severe, of a burning character, 
and shooting througli to the back, increased by 
deep breathing or by anything but the blankest 
material swallowed. Tenderness also##nay be 
elicited over the epigastrium, and the ab- 
dominal muscles are rigid or contract ’on the 
slightest pressures. 

When tile gasti^tis is the result of a cor- 
rosive poison, pain is severe, and is felt in the 
throat and gullet as well ; the retching and 
vomiting is most (b .stressing, and the material 


brought up is frequently blood-stained with 
shreds thi mucous membrane; theniotions^ 
may also contain altered blood, and defecation 
may be painful. The general symptoms are 
much intensifled, tlie patient becomes cold and 
collapsed, with a small, scarcely perceptible 
pulse and rapid shallow breathing, increasing 
until deatli occurs from cardiac failure, some- 
times with eonvulsions or coma ; or there may 
bo peritonitis, to which the fatal result is 
attributable. 

In or suppurative gastritis the 

symptoms are also severe, especially those in- 
dicative of the general condition, but none are 
peculiar to the disease. There is a state of grave 
illness which rapidly deepens, and death com- 
monly ensues in the course of a few days, 
though occasionally it has been known to con- 
tinue for weeks. The temperature ranges 
higher as a rule than iij other form:.* of gas- 
tritis, and may reach and remain at 104* Fahr. 
or even higher ; the nervous symptoms, such as 
pain, restlessness, delirium, and conui, ar» con- 
siderable ; jaundice may develop, and vomiting, 
constipation, or diarrhma, a dry brown tongu<;j, 
thirst, and loss of appetite are constant. When 
Ihe suppuration is circumscribed and an abscess 
is found in the gastric walls, pus may appear 
in the vomit from a bursting of the same, but 
short of the occurrence of this phenomenon, the 
diagnosis will remain uncertain, though the 
nature of the case may be suspefted. 

The symptoms of chronic gastritis are essenti- 
ally those of a chronic gastric dyspepsia, since 
that is the usual morbid st^tc underlying the 
clinical complex known as chronic gastric indi- 
gestion, when that malady is not purely 
nervous in origin. It may become established 
as a sequence of 'acute gastritis, or may slowly 
develop without any definite commencement as 
the result of obstructed portal circulation, of 
continued infection from oral sepsis, or in the 
course of chronic toxjemia'^i, such as gout, 
chronic nephritis, etc., but it.^^ most frequent 
cau^e is probably to be found in the continued 
mal-digestion of food in the stomach, whether 
from imperfect secretion of gastric juice, im- 
paired motility of the organ, or oftenest of all 
from the repeated subjection of the mucosa to 
improper ingesta. Hence, besides occurring 
alone, it is an almost constant accompaniment 
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of a dilated stomach, and commj^nly is found 
with other gastric diseases, such as ulcer and 
cancer. The general result of the structural 
changes which characterise a chronic catar h of 
the gastric mucosa is to impair the movements 
of the organ, to lead to a secretion of juice 
which ih deficiv?nt in quantity or in hydrochloric 
acid, and probably to set up an undue sensitive- 
ness of the membrane ; th^ organ hence be- 
comes deteriorated in turn, ak'd is liable to 
dilate. Once established, therefore, chronic 
gastritis tends to produce or to intensify those 
conditions to whicli its occurrence may have 
^been due. As might be supposed from the 
varied circumstances attending its causation, 
the symptoms it gives rise to are varied in 
range and character, from the mildest degree 
of discomfort to almost continuous suffering. 
Broadly speaking, the condition is one of de- 
layed digestion, marked by a sensation of 
weight or oppression, or even slight pain, that 
comes on some time after food, and may con- 
tinue' for several hours. There may be some 
tenderness, especially on pressure over the 
stomach, and exertion even of deep breathing 
may cause discomfort in that region. The 
appetite is indifferent oc variable and capricious. 
Flatulence with consequent eructations of gas, 
that are frequently induced with difficulty, 
though affording considerable relief when they 
have occurred, are among the most constant 
indications. There Js a general liability to 
nausea, especially in the morning, and vomiting 
also is apt to be most frev^uent then, due, as it 
often IS, to the absorption of poisonous products 
of digestion. Indeed, auto-intoxication is most 
probably the explanation of many of the remote 
symptoms of this condition, such as the dull, 
heavy headache so constantly met with, the* 
lassitude and disinclination for mental and 
bodily exertion, lUTtSCular cramps and vertigo. 
The vomit or material artificially withdrawn 
from the stomach shows a deficiency of hydro- 
chloric acid qiid excess of mucus ; the results 
of proteid digestion may be recognised, and the 
products of carbohydrate fermentation. The 
appearances of the tongue are less indicative of 
the state of the stomach and digestion therein 
than was formerly supposed ; it may be thickly 
coated, or large, flabby, and indented with the 
teeth and clean, or red and deluded ; such 
variations are more dependent on the state of 
the mouth, teeth, and, mode of breathing, and 
all may be met with in the course of a chronic 
gastric catarrh. «A nasty taste in the mouth 
and foul breach are usually complained of. 
The ill effects of the indigestion on the geileral 
nutrition are seen in the wasting, the muddy 
complexion, the ansemia, and the condition of 
the urine, which is frequently scanty, high- 
coloured, and concentrated, throwing down 
lithates, or uric acid, or oxalate of lime crystals. 
The digestive processes in the intestine are 


more or less upset by the ill-prepared food in 
the stomach ; and constipation, with attacks of 
diarrhoea, flatulence, and other symptoms, com- 
plicates the initial gastric disorder. All degrees 
and combinations of the conditions enumerated 
characterise the various cases of this very 
common complaint. 

patients suffer ing from this disease the 
examination of the stomach-contents and the 
digestive process by Ewald’s test-breakfast is 
often of very valuable assistance (see article 
“Digestion an^o Metabolism,’’ vol. ii. p. 370). 
In making the diagnosis, attention should be 
pj^id lo the possible existence of other stomach 
affections, or of general diseases, such as gout, 
etc., and still more to the habits and diet of the 
^satient. Upon the nature of these several 
circumstances and the steady pursuance of 
treatment the prognosis of the case will mainly 
rest. 

Inflammation of the duodenum, apart from 
a similar condition of the stomach or of the 
intestines, is of doubtful occurrence clinically, 
and gives rise to no symptoms by which it 
can be certainly diagnosed. Sipiple catarrhal 
jaundice is commonly attributed to a mild 
duodenitis, but there is no reason to regard the 
duodenum as the sole part of the canal affected, 
and the supposed occurrence of inflammation 
in this situation as the result of toxic excretion 
in the bile has been referred to in considering 
the morbid anatomy of these organs. 

Treatment . — ^The ordinary cure of^ acute or 
subacute gastric catarrh requires no treatment, 
as a rule, beyond entire abstinence from food for 
twelve or twenty-four hours, washing out the 
stomach by drinking warm water freely, and a 
mild mercurial purge. If there be much pain, 
an effervescing mixture containing liquor bis- 
muthi et ammoniie citratis, with hydrocyanic 
acid, will be required ; and if it be clear that 
the stomach is empty, and yet retching and 
vomiting be excessive, a quarter of a grain of 
cocaine with one drop of carbolic acid in a 
mucilaginous draught will be found very useful. 
A hot bottle or fomentations to the abdomen 
will give great comfort. 

In the more serious forms of gastritis follow- 
ing irritant poisons, appropriate antidotes will 
be required, and probably opium for the relief 
of pain. The general state of the patient de- 
mands i\ttention, and stimulants or strychnine 
to avert fatkl collapse. Except in this same 
direction, little can be done for the very serious 
phlegmonous form of inflammation. 

To ascertain and if possible remove the cause 
is the first and most important step in the 
treatment of a chi*onjc gastritis. When this is 
due to errors in diet, whether of quality or 
quantity, alcoholic excess, insufficient mastica- 
tion, or the state of the teeth and gums, 
correction of the fault may of itself be soon 
attended wuth cure. So satisfactory a result 
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cannot be looked for when the catarrh is the cfon- 
seqiieiice of a chronic congestion from portal 
obstruction, or is the accompaniment of dilata- 
tion or cancer of the stomacli, and palliative 
measures alone are possible. 

The indications for treatment are .threefold — 
to do what is possible to restore the damaged 
mucosa, to make up for the dcfioi^^ncies in the 
digestive process, and to treat the symptoms to 
which these conditions give rise. Working as 
they do in a vicious circle, relief at any point 
contributes to die general improvement- If 
complete rest cvaild be given to the stoi^iach, 
the chance of its self-restoration to a nornial 
state would doubtless be much advanced, but 
this is of course impossible, as the patient must 
be fed, and in such cases the demand for 
nourishment is often especially great. <.leneral 
tonics, change of air, and treatiiient at chaly- 
beate or otlier vspas, e.//. Harrogate, Homburg, 
Ems, Vich^, etc., \vhore the dietetic require- 
ments are enforced, are called for in severe and 
long-standing cases. Bismuth and nitrate of 
silver are the drugs that probably exert the 
most directly beneficial eftect on the mucosa, 
and it is said fhat their efficacy is increased by 
their intra-gastric application in the form of 
spray. Karlsbad salts are a beneficial adjunct 
to any treatment that is adopted. Digestive 
deficiencies may be in great measure remedied 
by regulation of the diet, etc., since in chronic 
catarrh the active agents of the gastric juice 
are commonly diminished in quantity, and by 
the administration of hydrocliloric acid and 
pepsin with vegetable bitters. 

The general principles that should be observed 
in this respect (and further detail is imx)ossiblc 
in the space available) have already been set 
out in the preceding section, and the same may 
be said as regards the lines of treatment for tlie 
individual symptoms of the resulting dyspepsia, 
which are in the main alike, whether the under- 
lying cause be a structural change (chronic 
catarrh) in the mucosa, or a perverted nervous 
control of the motor secretory and sensory 
functions of the stomach. 

Special Sympti)matology and Treatment 
of Ulcer of the Stomach 

The symptoms of a typical case of gastric 
ulcer are few in number and precise in char- 
acter, presenting a clinical picture coitcerning 
the nature of which there can be fittle mistake. 
But in the consideration of all cases wliich may 
fairly and properly be comprised within this 
category, very considerable exceptions have to 
be made, and no one of the symptoms, even of 
those most definite, is of invariable occurrence, 
r Severe ej igastric pain, much intensified, or 
' called forth by food and unrelieved until the 
stomach be emptied of its contents by vomiting 
or by propulsion through the pylorus, with a 
more or less profuse hsematemesis, occurring in 


a young person, especially a female, constitute 
the leading features upon which a diagnosis 
would be made without much hesitation. There 
exist, however, great difierences in the genitral 
condition of the individuals in whom sudi symp- 
toms may occur, in the subsequent couj;*se and 
complications which may arise, anM, so far as is 
known, in ^be cha^’acter of the gastric lesion ; 
so much so, that whilst closely corresponding 
in the essentiaf manifestations, patients suffer- 
ing from what*is with goofl reason recognised as 
ulcer of the stomach nevertheless are widely 
contrasted i)^ the entire cliLiical characters of 
their disc. so. Hence it will be convenient firsts 
to refer serial im to the several symptoms in 
detail, and subsequently to describe the general 
course of the main types of the malady. 

Paul . — Of the throe leading symptoms — pain, 
vomiting, and haiinatemesis — pain is the most 
constant, and in eases of extremely rapid course 
which terminate by perforation it may be the 
only symptom, to be followed at once by col- 
lapse and other evidences of peritoneal involve- 
ment. Sometimes the pain is almost or quite 
continuous, and sufficiently intense to interfere 
with sleep, but far more often tliere are periods 
of relief, a paroxysm being excited by the food 
that is swallowed, sotting in within a few 
minutes to half an hour or more afterwards. 
Some attempts have been made to locate the 
situation of the lesion by the time that elapses 
between the taking ci“ ftod and the*onset of 
pain, the longer the period the nearer to the 
pylorus ; but since the pain is often partly of 
neuralgic nature, being induced by other ^condi- 
tions, such as exposure to cold, excitement, 
exertion, or even by menstruation, the result ‘is 
^lot altogether satisfactory. The character of 
the pain is variously described as burning, 
boring and shooting through to the back, some- 
times so severe as to cause fainting, and tending 
to become more intense as the case progresses. 
As a rule, it is strictly localised, and the patient 
points to a spot just below the ensiform carti- 
lage, sometimes as well, or it may be only, at a 
spot in the back immediately^ to the left of the 
tenth or eleventh dorsal vertebra. Occasionally 
the pain radiates from the epigastric region, or, 
like so many ])ains of gastro-intestiiial origin, 
may be felt. about the uinhilicus, or be referred 
to a higher point along the spine between the 
sixth and eighth dorsal vertebne, or even to 
either shoulder or arm, hr along the intercostal 
spaces. How far these variable situations are 
connected with the actual sftc of the ulcer is 
uncertain, although some indicjftion of this may 
sometimes be obtained by noting variations in 
the degree of pain Jhat follows alterations in the 
position of the patient ; thus when relief suc- 
ceeds to lying on the face, the ulcer may be on 
the posterior wall, or at the cardiac end when 
the right decubitus is assumed. Pressure over 
the epigastrium almost always increases . the 
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pain, and the tenderness and hyperaesthesia in I 
this region may be so great that even contact I 
with the bed -clothes is unbearable. 

Such are the usual characters, but to eacli 
one of 'the statements exceptions occur. Thus, 
pain may be wholly wanting. Large ulcers have 
been found the stomach post-mortem, which 
have given rise to no syn^ptoms ^during life, 
and whose existence was quite unsuspected ; or 
it may be that a violent haomafeinesis has hrst 
suggested the lesion, and a pai/iless recovery 
has ensued ; or pain may cease for long periods, 
to recur later, whilst other evidences of ulcer 
« persist. Or, again, the pain may have no such 
definite relation to food as here described ; it 
may come on when the stomach is empty long 
after a meal, or it may be almost continuous, 
and but little, if at all, influenced by what is 
swallowed. The explanation of this is doubtful ; 
a flow of gastric juice of increased acidity has 
been . suggested to account for the former 
phenomenon, and this may be why food has 
very rarely been known to relieve the discom- 
fort ; and the permanently distended stomach 
may determine a constant pain, although the 
associated gastritis may be partly responsible. 
Very exceptionally, pressure over the epi- 
gastrium has been known to aflbrd relief, and 
in a case of duodenal ulcer within the writer’s 
knowledge which was fatal by perforation, this 
circumstance was very marked. 

Vomi^ny . — This ia almost if not quite as 
constant a symptom as pain, being very seldom 
absent when the idcer is in the usual situation, 
viz. ofi the posterior wall at the pyloric end, 
although when the lesion is on tlie anterior 
surface or at the fundus it may not occur. 
Like the pain, it is usually induced by food or^ 
by an accumulation of saliva that has been 
swallowed, which act as irritants to the exposed 
nerves ; at the same time it is also liable to be 
excited by mental or bodily exertion, or other 
circumstances acting reflexly. As a general 
rule the pain is relieved, perhaps entirely, by 
the vomiting, although exceptions to this do 
occur. Hydrochloiyc acid is always present in 
the vomit, very often in excess, together with 
the products of digestion, albumose, etc., and 
frequently lactic acid. It is, however, the 
presence of blood, usually in large quantity, 
from several ounces up to one or even two pints, 
that especially characterises the ejecta. The 
haematemesis may occiVr only once or be re- 
peated twice or more within a day or two, and 
is not infrequently preceded by an accession of 
pain, or by pec%4liar sensations of heaviness or 
distension of the stomach. The blood is bright, 
and coagulates after being vqided, or clots may 
bo brought up. However profuse the haemor- 
rhage may be, it is comparatively seldom fatal, 
though such a result is not unknown, and death 
has followed an escape of blood into the stomach 
without any being vomited or passed per anum. 


The bleeding, of course, reduces the patient to 
an extreme degree of faintness, and this, as well 
as pallor, is proportionate to the loss of blood. 
In exceptional cases hsematemesis is the first 
symptom to suggest the presence of an ulcer in 
a patient who has made no previous complaint 
of cither pain or vomiting, or even of the 
mildest dyspeptic troubles. Such blood as 
passes on into the bowels is ultimately voided 
as a black material resembling tar, due to the 
decomposition of the blood by the gastric juice, 
and the conversion of the iron of the heemo- 
glpbvi into the black ^ulphide by the sul- 
phuretted hydrogen in the lower intestines. 
This constitutes true “ melrena,” a term that is 
often improperly applied to any haemorrhage 
from the bowel, whether this be of bright or 
reddish-brown altered blood. When the ejecta 
are actually black, it is proof that the source of 
the blood is above the entrance of the bile-duct, 
and that it lias been submitted to the action of 
the gastric juice. 

Investigations directed to the functional 
capacity of the stomach when the seat of an 
ulcer have demonstrated a very constant excess 
in the secretion of hydrochloric acid, which has 
previf>usly been referred to, properly playing 
some part in the production of the lesion. This 
hyperchlorhydria may even be met with when 
the stomach is empty, and in the dilatation 
which may follow on pyloric stenosis caused by 
cicatrisation of the ulcer. The pepsin also 
would appear to be frequently increased. Some 
deficiency of gastric motility is apt to occur 
when the general health is much impaired, as 
in chlorosis or in gastroectasis ; and such ab- 
sorption as takes place from the stomach is 
alleged to be delayed in this disease. 

Associated with these very definite mani- 
festations, there is a variable degree of gastric 
dyspepsia, which may be due to a chronic 
gastritis of some duration, in connection with 
which the ulcer may have been developed ; or 
the indigestion may have been of the nervous 
variety and closely connected with secretory or 
motori-seusory disturbances in the stomach. 
Since, also, the greater proportion of cases 
classed as gastric ulcer occhr in young and 
chlorotic women, the failures in normal gastric 
digestion as well as many of the general syriip- 
! toms may be properly referred to the quality 
of the ‘bloody and the malnutrition dependent 
thereon. Thus it is that the appetite is com- 
monly very indifferent or capricious, and thirst 
is complained of, especially if there have been 
any hsemorrhage ; the tongue is pale and flabby 
and indented by the teeth ; and constipation, 
due to the deteriorated tone of the intestinal 
musculature and the lack of adequate stimulus 
^ to peristalsis from the small bulk of the contents, 
is the rule. With these are various degrees of 
discomfort, perhaps amounting to pain in the 
stomach or abdomen generally, with a sense of 
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fulness and sinking. But such* symptoms as 
these by no means necessarily occur, and they 
are not peculiar to nor even essential mani- 
festations of ulceration. They may have existed 
for long previous to those due to the ulcer, or 
they may set in when tliose caused by the 
specific lesion have in great measure passed 
away, or they may be wholly absent through- 
out. 

Other evidences of perverted function which 
may be met with it the course #f gastric ulcer 
are probably oni ^^ remotely related to that con- 
dition, and are rather Jbhe secondary expre.-Hf^^iciis 
of disturbance, or result from the general state 
of bad health accompanying the special stomach 
affection. Thr temperature, apart from any 
iTiflammiatory complication, is normal or even 
below. The heart, which is generally undis- 
turbed, may become irregular and develop 
various murmurs when the anarniia is consider- 
able ; from lack of sufficient nourishment the 
force and tone of the circnlatioa is likely to be 
depressed. To the general state of ill-healtli 
and dyspepsia may also be ascribed such specially 
nervous phenc^mena as headache, vertigo, and 
sleeplessness. Dr. Dreschfold records three 
cases in which general convulsions occurred, 
probably in connection with luemorrhage, and 
the same observer also saw tetany in one case, 
occurring independently of washing out the 
stomach. The subjects of the malady being 
most frequently young women, the symptoms 
of noiirasfhenia or of hysteria are not unlikely 
to coexist. The urine may show some abnor- 
malities due to the altered gastric state ; the 
hypersecretion of hydrochloric acid may con- 
siderably reduce the acidity of the renal excre- 
tion, in which also the chlorides maybe diminished 
and the phosphates increased. Both albnminnria 
and albumosuria may occur, and glycosuria is 
not unknown ; indican and ethereal sulphates 
bear witness when in excess to unhealthy 
bacterial fermentations in the intestines. 
AinenorrhoDa is a very constant occurrence in 
the clilorotic young women. 

Course and Termination . — Within the limits 
of the foregoing {Recount aWuost every case of 
gastric ulcer would find a place ; it is in pro- 
ceeding to consider the course and termination 
of the disease that marked differences of type 
are disclosed, ^ 

{a) Recovery . — By far the greater number of 
cases of what is a far from uncommon affection 
get well, and this is pre-eminently so when the 
subjects are chlorotic young women, who form 
the greater proportion. Coming on in a patient 
profoundly ansemic, and with a vitality and 
capability much impaired 'therefrom, or super- 
vening suddenly in a girl who is only just able 
to drag through her day’s work, she is in a 
very short time reduced to an alarming state of 
prostration from loss of blood, which, as said, 
may recur on two or three days. Yet with care 


recovery almbst always follows, though the 
patient is left more ameinic i^han before, but 
with no specially marked gastric symptoms 
either of pain or vomiting. In a few inonthf or 
a year these indications set in again, andfinother 
luemorrhage takes place, again to be f€>llowed 
by recovery, and this may be again repeated, or 
the first ouU)urst may })o the only one. • It is 
important to nytic('. that a very large number 
of young women, especially of tlV> servant class, 
are admitted 1^) hosi-ital sutfering from repeated 
attacks of great pain and vomiting and all the 
recognis^^l s.mptoms of gastric ulcer, except 
that there is no h;emorrliag(^ ; and it is customary 
to include at least the severest of them as gastric 
ulcer, thus lielping to swell the preponderance 
of the disease in females. Some observers, 
however, hesitate to diagnose ulcer unless there 
be a loss of blood, and have been satisfied to 
designate such cases as gastrodynia. The 
special feature here insisted on is that the 
greater number, whether there be bleeding or 
not, recover, and many ultimately become per- 
fectly healtliy women as the chlorosis disappears. 
The recently introduced practice of treating 
gastric hicmorrhage by» o})eniiig the stomach 
and ligaturing the bleeding vessel has given 
the opportunity for tlie exploration of the visens 
after luematemesis ; and in a certain number of 
such cases no nicer has been found, and nothing 
more than a minute erosion of the ^mucosa. 
This fact has shown tluft aVlefinite nlcei’ such as 
previously described is by no means necessary 
for the production of the intense ])ain, vonjiting, 
and luemorrhage, and it also suggests that it is 
not the actual lesion itself, but rather perliaps 
some general sensitiveness of the gastric mucosa, 
wdiicli may or may not be associated with bleed- 
ing according as the erosions happen to involve 
a vessel of any size, that ac^jounts for the pain 
and vomiting. This would bring tlie bleeding 
and non-bleeding cases, as they occur in chlorotic 
girls, be it understood, within the same category, 
the hicmorrhage being, so to say,^an accidental 
complication. 

(/y) Perforation . — Whilst Sie greater number 
of cases run an uncomplicated course towards 
ultimate recovery, a certain proportion terminate 
in this serious and usually fatal event. No 
indications citist that foreshadow such a result, 
and the clinical course of the case up the 
occurrence of perforation may be in nowise 
different from those which recover. Post-mortem, 
however, as might be expected, a very debnite 
ulcer extending through the several coats is 
discovered, presenting all the iSiatomical char- 
acters previously described. Inasmuch, however, 
a.s the “peptic” on “perforating” ulcer, there 
is reason to suppose, starts from a simple erosin, 
the difference in the clinical as in the anatomical 
characters of these cases is only one of degree. 
As with hicmorrhage, so with perforation, it 
may be the first symptom that calls attention 
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to the condition, and from a state*’ of apparently 
sound health the individual rapidly passes into 
one of extreme danger. Such cases as these, 
in \vhicji these grave symptoms suddenly appear ] 
without previous discomfort sufficient to warrant ! 
complfvint, have been termed “ latent,” a designa- 
tion, it may be observed, which is still more 
applicable to those ulcers *foimd after death, 
\vhose presence has been qu\fe unsuspected 
during life, and have giYen rise to no recognis- 
able symptoms whatever. • 

The actual proportion of cases of ulcer of the 
^ stomach which end in perforation is hard to 
determine, owing to the doubt as to what is 
exactly included under this name ; probably it 
does not exceed 10 or 12 per cent. A curious 
difference has been noticed as regards the age 
at which this complication occurs in the two 
sexes, the average in women being between 
twenty-five and thirty, and in men between 
forty 'and forty-five. 

The symptoms indicative of this accident are 
indistinguishable from those attending perfora- 
tion into the peritoneum of the hollow viscera 
generally. There is commonly an attack of 
acute and agonising pain, not necessarily felt 
at the epigastrium, quite as often at the um- 
bilicus or even diffused over the abdomen, the 
patient rapidly falls into a state of collapse, 
the temperature falls, the surface and ex- 
tremities are cold and bathed in a clammy 
sweat, the heart’s actiofi is greatly reduced in 
force, and the radial pulse may not be felt, or 
is quvffi, small, and thready, the breathing is 
shallow and hurried, and consciousness remains. 
Unless death take place, peritonitis begins to be 
manifested within twenty-four hours, and to this 
the fatal end may be due, unless operative intei» 
ference should have been successful. 

When perforations have occurred on the 
posterior surface of the organ, and more par- 
ticularly if there have been any adhesions 
previously set up by the extending ulcer, death 
is avoided, and an abscess of a short but more 
commonly of some considerable duration is 
formed in the posf-peritonoal connective tissue 
— sub-phrenic abscess — though this is said to 
more usually follow a duodenal than a gastric 
lesion. 

(c) CicatHmfion . — The healing*' of a gastric 
ulcer is known rather by post-mortem observa- 
tion than by any special manifestations during 
life, and this is particularly so since, though the 
lesion be healed, piany of the symptoms are by 
no means necessarily removed. Pain after food 
may continue,*' whether from the scar being 
irritable or from the interference to the peri- 
stalsis offered by the interposition in the 
muscular coat of a band of fibrous tissue, or it 
may be from adhesions which have been 
developed externally to adjacent parts. The 
vomiting may also continue, and this with the 
I)ahi may maintain the general ill-health of the 


patient. Very many cases, however, do recover 
completely, and in such it is allowable to assume 
a satisfactory cicatrix has been formed. 

Tho subse(pient contraction of the scar is 
very liable to set up a fresh set of difficulties. 
If it have* been in the neighbourhood of the 
pylorus, stenosis of the orifice, even to an 
i extreme degree, may ensue, and lead to very 
j considerable dilatation ; or should the ulcer 
i have been situated on the lesser curvature and 
extend over both surfaces of the stomach, an 
“ hour-glass contraction ” is very likely to be 
the Vesult. 

{d) Chronic Progremve Ulceration. — Some 
cases which have at the outset conformed to 
the general character and course of gastric 
Ux *er, instead of recovering or of ending in 
perforation or cicatrisation, continue to exhibit 
symptomB more or less continuously, or perhaps 
only at intervals over many years. Here again 
it is in great measure what is found post-mortem 
that enables us to assign the case to its proper 
group. There is found after death an ulcer 
perhaps of considerable size — several inches in 
diameter — that has completely exj^ended through 
the walls of the stomach, the base being formed 
by the pancreas, liver, or other adjacent struc- 
tures. At the same time, it must be admitted 
that such a lesion has been met with that has 
given rise to little or no symptoms during life, 
and has run an entirely “latent” course. It 
would seem very probable that such a condition 
is due to firm adhesions having been' developed 
in the progress of the ulceration, thus averting 
what would otherwise have been a perforation 
into the peritoneal cavity, and that these same 
adhesions have at the same time prevented 
cicatrisation, with the result that the ulcer has 
slowly extended, finally to terminate by perfora- 
tion or by erosion of a large vessel and fatal 
haemorrhage. When this state of things has 
existed in the pyloric region, the chronic 
inflammatory process, giving rise to a consider- 
able formation of fibroiis tissue, comes to form 
a tumour which may require very careful 
consideration to distinguish from a malignant 
growth. •* ^ 

Diagnosis . — The recognition of the existence 
of ulcer of the stomach is under usual condi- 
tions easy. Special attention should be directed/ 
to the jiefinitely localised character of the pain^ 
and tenderness, the relation of the pain to the 
taking of food and its relief by vomiting, to the 
occurrence of hmmatemesis, the presence in the 
vomit of an excess of hydrochloric acid, together 
with the age and sex of the individual, bearing 
in mind that exceptions to the general rule may 
be met with in respect to each of these condi- 
tions. According to the view taken as to how 
far simple erosions which, it has been demon- 
strated, may give rise to all the cardinal 
symptoms of ulcer, are to be included within 
the term ulcer, so will be the diagnosis of many 
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milder cases in which perhaps the hsomorrllage 
is -quite absent. To some of these cases the 
name gastralgia is possibly more applicable, 
especially since some of the pain and vomiting 
even witli definite ulcer are probably due to 
a hypenesthetic state of the gasiric mucosa. 

If the pi^in be relieved by food tl\e conditiop is 
most likely to be one of hypei cblorhydria. Much 
reliance may be placed on the strictly localised 
character of the pain and tenderness, for though 
this is not invariable it scarcely if ever char- 
acterises the pain of other gastric affections or 
of lesions of neighbouring parts. It is sp^fcis^lly 
serviceable in helping to distinguish ulcer from 
cancer of the stomach, together with due con- I 
sideration for the age of the patient, the excess 
of hydrochloric acid in the stomach contents in 
ulcer, and that the blood brought up is oftener 
jf, “ coffee -ground ” than bright in character in 
cancer, and is seen late in the disease and not 
at the outset. But those features are less 
distinctive when the ulcer la one of long dura- 
tion in a person over middle bfe, and the 
diagnosis becomes exceedingly difficult when 
an epigastric tumour is to be felt, such as a 
dense inflammatory thickening might give rise 
to. This is the more important as much benefit 
may result from operation in the one case, and 
harm rather than good in the other. It is 
needful to consider the whole bearings of any 
particular case, especially its duration, the mode 
of onset, the development of a cachexia or 
otherwisi, as well as the special points of 
diflerence to which attention has been directed. 

The differentiation of gastric from duodenal 
ulcer will be more conveniently referred to 
under the description of the latter condition. 

Pro[/nosls. — The uncertainty of the course ,, 
and termination in any case presenting the 
symptoms of gastric ulcer will be apparent 
from the foregoing account. The greater 
number recover completely, although there 
may be recurrence before good health is fully 
established ; very many exhibit symptoms more 
or less severe for many years, and finally suc- 
cumb to one or other of the complications 
which may be associated \tith the ulcer or even | 
follow on its healing ; and lastly, a minority 
die within a short time, days or weeks, from 
the recognised onset of the disease. Statistics 
of these several groups arc very various, and 
afford but little help in forecasting tin? probable 
course of any particular case. It has been 
estimated that 5 per cent of the entire popula- 
tion suft'er from ulcer of the stomach, and that 
in 80 per cent of these haemorrhage occurs, 
about 7 per cent of which are fatal, and in 
nearly 3 per cent death is due to perforation. 
But too much importance must not be attached 
to these figures. Of the proportion of recovered 
cases, and of those which remain chronic in- 
valids, statistics are wanting. The most definite 
assertion that can be made is that the severest 
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case of luJm^rrliage may recover, and the ap- 
parently mildest case may be rapidly fatal 
from perforation, though surgery is doing much 
to reduce the risks of both these accid^its. 
The deteriorated health induced by th€ malady 
may favour the invasion of tuberculosis.. 

Duodenal Ulcer 

Although of commoner occurrence tLan is 
usually suppoj^td, this affectmn is less frequent 
than ulcer c^‘ the stomach, which it closely 
resembles in its cliuical features, as it also 
correspoD<ls in aiirtomical characters and patho- 
geny. Mention has been made of the singular 
diflerence in respect to age and sex incidence ; 
and the disease is far less frequently associated 
with chlorosis than the stomach affection. 

Si/mptoms. — x\s with gastric ulcer, not a few 
cases exhibit no symptoms until the occurrence 
of a fatal lunmorriiage, or more often perforation, 
which is followed by death within twenty-four 
or forty-eight hours ; and the frequency of 
these “latent” cases is further demonstrated 
by the not uncommon occurrence of cicatrices 
in the duodenum found post-inortoin, with no 
history of any symptoms pointing to the exist- 
ence of an ulcer during life. Sometimes, no 
doubt, such cases liave exhibited vague and 
indefinite dyspeptic trouble, pain, discomfort, 
a sense of fulness, impaired appetite, etc., 
wliich have been attributed to a mild, subacute, 
or chronic gastritis (dyspepsia), and liave been 
paid })ut little attention to, and in the absence 
of more definite indications it could not well 
have been otherwise. 

When, however, symptoms arc well marked 
they follow, as said, those manifested by a gastric 
idcc;r, with such differences as serve as grounds, 
often far from certain, for a differential diagnosis. 

l^ain which exhibits all varieties of character 
and severity, from a very* moderate dull ache 
to being severe and agonising, is less constant 
in its occurrence than when the stomach is 
affected, and as a rule is experienced one to 
three hours after food is taken. It is seldom 
very definitely localised irv situation, and is^felt 
more generally over the right hypochondrium 
rather than in the epigastrium, extending into 
the right loin, and is certainly less often referred 
to the haeje, though it may be felt in the right 
shoulder. Pressure over the painful region 
may increase the discomfort or the reverse. 
Vomiting is much less* frequent than in gastric 
ulcer, nor does it afford any special relief to 
the pain, and like that syiflptom occurs several 
h'lurs after food. It may be mitogetlier absent, 
or only occur once or twice in the course of 
the malady, beqee its diagnostic value is of 
much less importance. The vomit may contain 
traces of altered blood, possibly also of bile, 
and there is said to be no such constant excess 
of hydrochloric acid as is met with in the 
stomach affection. 
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Hsematemesis also occurs much ^oss )ften, 
and only when a very considerable htemorrhage 
takes place. Meliena, on the contrary, is more 
frequent, and taices the place, as it were of 
hsematefiiesis, which it often precedes over some 
period. ^ 

The general malnutrition which such a dis- 
turbance of the digestive pjocess e^igenders is 
shown by the wasting and muscular weakness, 
as also by the state of the blood, which in this 
as in gastric ulcer comes to uesemble that 
characteristic of pernicious amnmia, and is still 
more ncirked in cancer of the stomach, a 
♦sircuinstance which lends support to the view 
that the essential cause of this great blood 
disease is some autogenetic toxin developed in 
the gastro-intestinal tract. The bowels are apt 
to be confined, or this state may alternate with 
diarrhoea. An associated catarrh of the duo- 
denum may determine a moderate jaundice. 

Frof/nosis . — Deaths may be due to Incmor- 
rhage, but oftener to perforation, and occasionally 
from progressive malnutrition. A fair number 
of cases, in whom tliere is reason to suspect the 
existence of this malady, may go on for some 
years, with exacerbations at intervals, which 
may be of long duration, and it is not unusual 
to meet with patients who give an account of 
what strongly suggests duodenal ulcer many 
years previously, during which there has been 
almost complete relief with siibsecpient recur- 
rence. Cicatrisation df bhe ulcer may lead to 
stenosis of the bowel, with all the troubles de- 
pendent thereon ; or the orifices of the bile and 
- pancreittic ducts may be involved in the scar, 
with the production of persistent and severe 
jaundice, and great emsiciation, with fatty stools, 
etc. ; or perforation instead of being immedi- ^ 
ately fatal, as it most usually is, may give rise 
to a subphrenic abscess or establish a fistulous 
communication with the colon or gall-bladder. 
As in the stomach, the scar has been known to 
be the seat of subse(pient cancer. 

Diagnosis . — «The data for distinguishing be- 
tween a gastric and a duodenal ulcer have been 
sufficiently set fortV in the account of the 
symptoms which the latter exhibits, bearing in 
mind the age and sex differences of their occur- 
rence in age, as well as the greater frequency of 
a pre existing chlorosis in the .stou^ach lesion, 
and of an extensive skin burn in the duodenal. 
But the diagnosis is not so easy as miglit appear 
from a description that alms at giving a gener- 
ally complete account of these diseases rather 
than contrasting individual cases, and when the 
duodenal ulcer is«close to the pylorus distinctk>n 
may he impossible. Au absence qf symptoms 
of gastrlc^jtlyspepsia is said to Jl)e note wort liy in 
duodenal ulceration, but this is not to be distin- 
guished with anything like certainty, since the 
bowel lesion does in varying degree interfere 
with the stomach functions. 

With somewhat more reason than gastric 


ulcer the symptoms of the duodena l les ion flight 
be mistaken for gall-stone colic. The pam Ts 
felt much in the same situation, and may be 
referred to the right shoulder, though in the 
latter affection it is more paroxysnial, and there 
is more likelihood of vomiting, and jaundice is 
only occasional. A rise of temperature and 
perhaps a rigor and sweating are in favour of 
gall-stones. 

Acute pancreatitis is a rare condition, which 
may resemble <^uodenal ulcer in some of its 
symptoms, and lead colic may be mistaken 
for ik 

Treatment . — This should aim at healing the 
ulcer, and at the same time relieving the symp- 
toms to which it gives rise or that are connected 
w'th such conditions as may be present, viz. 
chronic catarrh of the stomach, hyperchlorhydria, 
and chlorosis. To a great extent these several 
indications are met by similar lines of procedure. 

When once the lesion has been diagnosed, 
whether subsequent to a Inematemesis or not, 
and even when only reasonable probability 
exists for its occurrence, complete rest in bed 
should be insisted on, and should be maintained 
until well after all symptoms have ceased. By 
this means the risks attendant u})on the malady 
are diminished, and the chances of complete 
healing and avoidance of a chronic intractable 
ulcer being established are increased. 

Opinions differ as to the value of remedies 
that may be supposed to promote the healing 
by their direct effect upon the wound, such as 
nitrate of silver or subcarbonate of hismuth. 
By some, one or other of these substances is 
given regularly over some weeks, whilst others 
discard them as useless for the purpose assigned. 
The writer thinks benefit in this direction does 
follow a pill consisting of argenti nitratis gr. J 
to sodii carbonatis exsic. gr. iij., kaolin 
given two or three times daily. 

The principle of rest should be still further 
applied by complete abstinence from food of 
all kinds, and feeding by nutritive enemata or 
suppositories. This is strictly to be followed if 
hinmorrhage has occurred. Thirst should be 
relieved by a teaspoonful of tepid water now and 
then and warm water enemata. It is very 
doubtful wliether sucking lumps of ice, so often 
recommended, does not really favour the bleed- 
ing ; and the stomach is apt to be burdened by 
a larger Ipiant^ity of fluid in this way than is 
generally supposed. For how long rectal feed- 
ing should be continued depends on the ability 
of the patient to retain the injections and on 
the general condition, and also on the view of 
the case taken the physician. Regularly 
washing out the rectuni previous to the nutritive 
enema, and the addition thereto of a small 
quantity of opium, will allay the irritability of 
the bowel and permit a longer continuance of 
the treatment, which may in favourable cases 
be pursued for several weeks, though the patient 
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loses weight very considerably, and this 'fact 
should enter into the considerations limiting its 
duration. But there is another aspect of rectal 
feeding which is of considerable importance, 
especially since it is a method of alimentation 
that should not be entered on, or at least main- 
tained beyond a few days, except from necessity. 
Observation has shown that very many cases of 
chlorotic girls exhibiting all the symptoms of 
gastric ulcer, and many others in whom hienior- 
rhage is alone wanting, do ver}^ well on a fairly 
good diet of solid food, including meat, almost 
from the first manifestation of syinpton#;, g.nd 
much sooner regain their health than those who 
are kept on nutritive enemata and suppositories 
for weeks. It has also been proved at operation 
that some of them are the subjects of a minute 
ulcer or erosion, and it is probable that a very 
large number are suffering from a similar 
lesion. For such patients a full diet might 
reasonably be supposed to bo innocuous, whilst 
the presence of a large ulcer that has penetrated 
through the mucosa to the muscular layer or 
even deeper might on equally good grounds be 
regarded as^ distinctly prohibitive. With the 
identity of symptoms in the two groups of 
cases the difficulty is to decide to which any 
individual one can be referred ; the probability 
on the ground of frequency alone in favour of 
the former class being scarcely sufficient to 
define the regimen to be ordered. Intermed- 
iate, as it were, between these extremes of 
dietetic •method may be mentioned a purely 
milk diet, very small (|nantities being given at 
frequent regular intervals, the amount being 
increased as improvement takes place. The 
milk may be peptonised, or mixed with lime- 
water or with effervescing water — soda, Apolli- 
naris, etc. — or with a small quantity of fari- 
naceous f€vod, all designed to cause a looser 
coagulation of the casein. Others prefer to 
give three or four meals a day of beef powder 
or some finely divided dry proteid mixed with 
magnesia or prepared chalk, and others depend 
on frequent teaspoonful doses of strong meat 
essences. Each of these methods the writer 
has seen attended with '•success, and on the 
whole it may be^said that the general opinion is 
inclining rather to oral feeding, at least after 
two or three days’ abstinence or rectal injections. 
As the case improves a more varied dietary 
may be graduallj^ introduced. , * 

Of the special manifestations, pain more 
particularly calls for treatment, and for this 
purpose the various gastric sedatives may be 
tried. But since this symptom, as well as 
nausea and other sensory discomforts, are 
closely associated with the excessive acid secre- 
tion in the stomach, the correction of this 
condition goes far to allay the discomfort. For 
this purpose the bicarbonates of soda or potash 
(gr. XXX.) are most effective, and may con- 
veniently be given with subcarbonate of bismuth 


(gr. XX.) jtnd oxalate of cerium (gr. x.). Or, 
acid, hydrocyan. dil. rrtiij. liq. bismuthi et 
ammonii citratis mxxx., sp. chloroform, rtiv., 
aq. ad. 3ij-, the writer has found most efficaqjous, 
and to this, if need be, three or fourj^drops of 
liq. niorphiiuo acetatis may be added. As a 
rule, however, unless the pain fee very severe, 
or unless there bg hi.emori’liage, it is well to 
avoid opium and morpliia. In the case of 
bleeding, theh* value is great in calming the 
patient, and yi consetpiencc iavouring its arrest. 
Atropin (gr. 5) may be given with a view to 
arrest tlu^ secretion of the hydrochloric acid, 
being repeated every four or five hours accorck- 
ing as it is tolerated. 

Constipation, whiidi, as a rule, is extremely 
obstinate, must be overcome by enemata and 
laxatives such as cascara, or, what is perhaps 
generally preferable, Carlsbad salts. The 
vomiting is best treated by the measures just 
mentioned for the relief of pain, which may be 
supplemented by a sinapism ap])lied over the 
stomach. If the lifcinorrhage be very excessive, 
transfusion of normal saline solution should be 
at once resorted to, as this diminishes the risk 
of syncope and prevents the distressing thirst 
which is so likely to lollow. Hoomostatics, so 
called, by the mouth are useless, but the sub- 
cutaneous injection of ergotinin, repeated every 
few hours for several dos(‘s, may be employed. 

The subseejuent aiifemia su])ervening, as is 
generally the case in t^^tjite of chlorosR^, requires 
iron, meat, sunlight, and the ordinary manage- 
ment pursued in this condition. 

In all cases of healed gastric nicer,* except 
when the erosion is minute, there are the risks 
attendant upon the contraction of the cicatrix. 
These it is practically impossible to avert. 

For the surgical treatment of gastric ulcer, 
see special article, p. 386. 

Special Symptomatology and Treatment of 
Cancer of the Stomach 

The onset of the symptoms ciiaracteristic of 
this disease is, like that of chronic gastric 
affections generally, insidjous, Jind their exact 
commencement can rarely be indicated. In the 
crises occurring in early life the observations of 
Brs. Osier and MTh'ae go to show a more abrupt 
comnieucement, and more rapid course. In a 
small proportion of cases there is a history of 
dyspejisia for many years, and sometimes of 
very definite gastric tilcer, but far more fre- 
quently the patient gives no such account of 
his previous health. • 

^Thc symptoms are those ,of a progressive 
indigestion, exhibiting much variation in the 
degree to which they are severally present, and 
it is from a combination of signs and symptoms 
rather than from any absolutely pathognomonic 
phenomenon that the diagnosis is inferred. In 
an appreciable number of cases the symptoms 
throughout, or until almost the end, are so 
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slight that the real nature of the affeotii>n is 
unrecognised. 

Among the earliest evidences of gastric 
mis(^hief is loss of appetite, which is freqiien^Jy 
extreme,'^ now and then exhibiting perliaps a 
transient improvement. It is usual for this 
anorexia to have existed for some time before 
the patient comes under observation, which 
event commonly follows the onset of some more 
serious symptom. Cases, howev^, do occur in 
which no impairment of appetite has been com- 
plained of. The distaste for food may amount 
to actual nausea, especially at the sight of 
meals. (Gaseous eructations, chiefly of CO.^ 
derived from the fermentations taking place in 
the stomach, are sometimes most troublesome, 
and to the same cause is due flatulent distension 
of the stomach. 

Vomiting is one of the most constant signs, 
being rarely absent when the pylorus is the 
site of the growth, being less frecpierit when the 
cardiac end of the organ is involved, and may 
be entirely absent when the whole viscus is 
infiltrated witli a scirrhous formation. The 
relation of its occurrence to the ingestion of 
food is variable, often not until an hour or two 
afterwards, or may be at once when the mucous 
membrane is very irritable. Whilst generally 
persistent throughout the course of the malady, 
it is nevertheless subject to variation in 
severity ; and in the last stages, wlieii there is 
much dilatation, it matf almost entirely cease. 

The vomit contains the remains of very 
partially digested food, some of which may 
have been swallowed days or even weeks 
previously, and with more or less blood, de- 
pendent on the extent of the ulceration of the 
growth. The blood is usually altered in 
character, and of “ coftce ground ” appearance ; 
but an extensive luematemesis of bright blood 
may occur, though far less frequently than is 
the case with gastric ulcer. On the other hand, 
the amount may be so small as to require the 
microscope forc'ts detection. Should the growth 
be sloughing, then ])ortioiis may be recognised 
in the vomit, which is also likely to contain 
sarcina, torula, and other organisms associated 
with delayed gastric digestion, and lactic acid 
and other fermentations. The odour of the 
vomit is occasionally most offensive, /)ven where 
communication with the colon has not been 
established. 

A valuable character ‘of the contents of the 
stomach is to be found in connection with the 
hydi'ochloria^. ^^qid 'of the gastric jiiice. The 
method of examinalibn has been described ^see 
article “ Digkstion and Metabolism,’’ vol. ii. 
p. 370), and it has been observed in a very 
considerable number of cases that this acid is 
absent in cases of carcinoma of the stomach. 
So frequent is this that it becomes a sign of 
diagnostic value, inasmuch as no such constant 
absence occurs in gastric ulcer, with which 


cancer may be confused. Whilst repeated 
absence is strong evidence in favour of cancer, 
it cannot be said that the presence of the acid 
in the material withdrawn from the stomach 
under proper precautions excludes the existence 
of this disease. In the absence of hydrochloric 
acif^ lactic acid is commonly found, but some- 
times both are \vanting. 

Even more constant than vomiting is pain, 
although cases have not been unknown in 
which it has beep, if not quite wanting, at least 
very slight ; as a rule, it is severe and constant, 
of ^ dull, gnawing character, diffused generally 
over the gastric region, sometimes increased 
after food is taken, and very occasionally eased 
by the same, and seldom much relieved by 
VO niting. Some tenderness, perhaps extreme, 
is elicited on pressure over the epigastrium or 
gastric area generally, but there is seldom any 
specially localised point. Keferred pains and 
tender points over the regions of the trunk and 
head are complained of; l)ut “cutaneous 
tenderness is of less value iii gastric carcinoma 
than in other diseases of the stomach, for cases 
of malignant disease are complicated by the 
presence of tender areas due to secondary 
deposits in other organs ; moreover, in long- 
standing and exhausting diseases, pains often 
radiate far beyond the areas usually associated 
with the affected organ ” (Dr. Hale White), 

When the cardiac orifice is involved, the 
symptoms are those of msopliageal obstruction ; 
there is dysphagia, and such food as is s\vallowod 
accumulates in great part in the gullet, whence 
it is regurgitated unaltered so far as gastric 
digestion is concerned. 

The bowels are variable, though generally 
constipated, and the motions may from time to 
time he black from sulphide of iron derived 
from blood. Indicaii is a very frequent con- 
stituent of the urine ; otherwise no abnormality 
is met with with any constancy, the diminished 
urea elimination being common to many wasting 
diseases with a small intake of food. Albumin- 
uria and glycosuria may be present inter- 
mittently, and complete suppression may follow 
a copious vomitings when also the gastric 
secretion is very considerable, the chlorides may 
temporarily disappear from the urine. An 
excess of creatinine has been noted. The 
tongue may be pale and moist, or furred, or 
dry and V)ro\vq with red denuded edges. 

The recognition of a gastric tumour is most 
uncertain. In many cases none is to be made 
out, though post-mortem examination may re- 
veal one of considerable size. When situated 
at the cardiac orifice it is quite beyond detec- 
tion, except by the passage of a stomach tube, 
and the same is sometimes the case with 
pyloric growths which may lie high up under 
the liver and margin of the thorax. Probably, 
on the whole, the mass is best to be felt when 
the stomach is empty. Tight lacing, by depress- 
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ing the viscera, may make the tumour eiisier 
oi detection. The situation of the pylorus, or 
of any growth connected with it, is liable to be 
displaced if there be much dilatation of the 
organ, and especially if there be any proptosis ; 
but, when palpable, a pyloric tumctir is oftenest 
to be seen and felt in the epigastric or umbjlical 
regions, rather more to the right of the median 
line, and much less frequently in one or other 
hypochondrium. A very imperfect notion of j 
the real extent of the mas^ is obtained by I 
manipulation when it is palpable owing to its 
connection with surrounding parts ; it usually 
feels hard, and often nodular, giving a sub- 
tympanitic or dull note on percussion. As 
regards its mobility and the range of its move- 
ment ^vith respiration the widest difference pre- 
vails, being quite fixed or fully movable, and 
shifting up and down with the movements of | 
the diapliragiu, or only perceptible on the 
deepest inspiration, or not even then. In those 
rarer cases where the entire stomach is impli- 
cated and the organ is much reduced in size 
with great thickening of the walls, or where 
the anterior wall is only or chiefly the seat of 
the growth, the tumour may be easily felt in 
the left hypochondrium, when it has been mis- | 
taken for an enlarged spleen, and with the 
characteristic alteration in the blood has led to 
a diagnosis of splenic leukicmia. The absence 
of any extension of the dulness upwards should 
serve to distinguish. The necessity for emptying 
the colbn of scybala previous to examination is 
most important. 

The physical signs of a dilated stomach 
usually coexist with those due to the tumour, 
and may indeed be the more prominent. 

The small amount of food taken, the seriou?^ j 
interference with the digestion of that which is j 
retained, and perhaps also the prejudicial effects 
of the metabolic products of the growth itself, 
combine to produce a great impairment of 
nutrition, which is intensified by the more or 
less constant loss of blood and the distressing 
pain. Hence a progressive emaciation, which 
commences quite early in the illness, and great 
muscular weakness are • characteristic of the 
disease. Few conditions lead to so extreme a 
wasting, should the patient live long enough. 

A profound ana3mia is soon established and 
contributes to the intense debility, and explains 
the oedema of the feet and anjtles flsually met 
with, and also the thrombosis of the veins of 
the limbs occasionally seen. In advanced cases, 
especially those of the medullary form with 
frequent hiemorrhage, the characters of the 
blood resemble those of the pernicious type of 
anaemia, though the diminution in number of 
red corpuscles is seldom, if ever, so great ; an 
apparent excess of red corpuscles has been seen 
when the fluid of the blood has been drained 
by excessive vomiting or hypersecretion in the 
stomach ; some leucocytosis is to be observed, 


but nothlAg distinctive in the presence or absence 
of any particular form of wdiite cell, although 
mcgaloblasts arc wanting. In patients carefully 
observed and kept under nniform conditions a 
rise of tcmperatLire to 101 or rathe^higner is 
generally to be noticed. The cause of this is 
not satisfactorily known, but ik generally as- 
cribed to^some toxin formed by the growth or 
produced in the course of the associated gastritis 
or local peril^mitis. Shiviuiug, with a rise of 
temperature, to 10 1', happens in a few cases. 
The general condition of ill-1 lealth as represented 
by thes(^ symptoms constitutes wliat is known 
as die malignant cachexia, the patient pr43- 
seiiting a more or less characteristic appearance, 
of which the pallid, yellowish integuments is 
one of the most striking features. Patches of 
brown pigmentation on the face and extremities 
are also frequently observed. 

The course of the disease is invariably towards 
a fatal termination, usually within a ygar from 
the time that the symptoms arc declared, and 
not seklom within thi’ee or four months when 
occurring in the young. The scirrhous forms 
are somewhat slower in progress, and death may 
not take place for two years, or even rather more, 
wliilst surgical interference claims in suitable 
cases still further to prolong life. Transient 
periods of slight apparent improvement, and 
even a slight gain in weight, after coming under 
treatment, arc not infreipient. The patientf 
usually succumbs tc^asyienia, hasteited perhaps 
by a severe lucmorrhage ; Vuit a perforative 
peritonitis, or even pneumothorax from extension 
into the pleural cavity, may be the temiinatiori. 
Within a few days or hours of death a persistent 
hiccough is apt to set in, and the patient lapses 
into a lethargic state which deepens into coma 
and may be marked by a mild delirium ; unable 
to take any nourishment beyond an occasional 
tcaspoonful of liquid, and too feeble to vomit, 
life gradually slips away. 

The progress of the case may be complicated 
by perforation of the growth ii^o the peritoneal 
or pleura] cavities, or into some part of the 
intestinal canal, most frequently the transverse 
colon, when the vomit becomes fjccal and a 
diarrhoea is likely to be set up. The pressure 
of the growth itself or of secondary nodules in 
the liver or lymphatic glands upon the portal 
vein and common bile duct may lead to ascites 
and jaundice ; and its extension to the liver and 
even the head of the* pancreas, or the occurrence 
of secondary deposits in the liver or lungs, will 
give rise to special symptcmis. The obstruction, 
^oth structural and functi'jnal, at the pyloric 
orifice tends to induce some gastroectasis ; and 
this will be greater in scirrhous stricture, though 
seldom so great as is caused by a uoii-malignant 
constriction. A rare complication is an um- 
bilical fistula from adhesion of the growth to 
the abdominal wall. This lesion is mucli more 
frequent in tuberculous peritonitis or malignant 
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disease of the omentum. The o^.ciiireui'e of 
nodules around the navel has been already re- 
ferred to. 

Diafjnoms , — In a large number of cases Oie 
diagnosisf^pertainly at first, is conjectural, in the 
absence, that is, of an epigastric tumour being 
detected.' In a person over middle life in whom 
dyspeptic symptoms such as anorexia, nausea, 
constipation, with discomfort at the pit of the 
stomach, and a growing weakness* and anaemia, j 
are developing, the suspicion of g^j-stric cancer 1 
should arise ; and the significance of such symp- 
toms would be greater if the patient have 
previously enjoyed good health. Should there 
be actual pain and vomiting, the diagnosis will 
be still more probable, and the presence of 
blood with the absence of hydrochloric acid in 
the vomit will make it all but certain, the recog- 
nition of an epigastric tumour affording con- 
clusive evidence. In the absence of the last, it 
is an accumulation of the symptoms that must 
furnish the grounds for diagnosis, rather than 
any one, which may occur in other morbid 
states. Enlarged supraclavicular glands and 
nodules around the umbilicus are strongly 
suggestive. 

The conditions from Vhich cancer of the 
stomach have more particularly to be differ- 
entiated are gastric ulcer, non-inalignant pyloric 
growth or stricture, and pernicious anremia. 

^ As a rule, the pain of ulcer is more localised, 
more sevorfr, directly foljow^s the taking of food, 
and is relieved by vomiting, although excep- 
tions oG(Hir to each of these statements. In 
cancer the pain is diffiise, more constarit, and is 
less influenced by the ingestion of food or its 
ejection. The emaciation in the former con- 
dition is also far less marked, and gastric ulcer 
may even coexist with a very fair bodily con- 
dition. The presence or absence of hydrochloric 
acid from the stomaVdi contents is generall}" 
reliable to discriminate between these two con- 
ditions, though this may not be so in the early 
stage of cancei> when the other symptoms are 
also uncertain. The age of the patient is an 
important element, ai)d also the duration of 
the symptoms, especially the ha3mateniesis ; 
and it should not be forgotten that a chronic 
ulcer may be associated with sulficient inflain- 
matorj^ thickening to give rise to ^ very distinct 
tumour. 

In distinguishing between a malignant and 
non-malignant growth of the pylorus, attention 
should he paid to the extent of gastric dilata- 
tion, to the degree* of wasting, the chemical 
character of the vomit, and the presence <^f 
cachexia. Important as the diagnosis in this 
case is with a view to operative treatment, it is 
often most difficult, and it is on the observer’s 
unformulated experience that the final judg- 
ment often comes to be based. 

The general similarity of the characters of 
the blood to those of pernicious anaemia renders 


the diagnosis of this malady almost excusable 
in those cases where the gastric symptoms, sueh 
as vomiting and pain, are in abeyance. Several 
cases have been recorded where the mistake 
has been made, and with some justification. 
The degree wof leucocytosis in gastric cancer 
being but slight, should serve to distinguish 
it from leucocytha3mia, even though the con- 
tracted, thickened stomach should simulate a 
splenic tumour. 

Some cases of^chronic gastritis in persons in 
middle life closely resemble malignant disease 
, of the ^’itomach, and the not infrequent develop- 
! meiit of cancer in an organ that has been the 
seat of long-standing catarrh makes the diag- 
nosis more difficult, especially when no tumour 
is 'o he recognised. A similar difficulty also 
sometimes occurs in distinguishing between 
cancer of the stomach or duodenum and lead 
poisoning, remembering also that the two condi- 
tions may coexist. In all these cases, attention 
should be directed to the previous history and 
duration of the malady, the nature and seat of 
the pain and its relation to food, the occurrence 
of vomiting and characters of the vomited 
material, the examination of the blood, and the 
existence of a cachexia. 

The signs and symptoms of primary duodenal 
cancer closely resemble those of the similar 
gastric affection, and a differential diagnosis is 
often impossible. The situation of the pain 
<and tenderness, and of the epigastric tumour 
when palpable, are perhaps rather metre dis- 
tinctly to the right of the middle line than 
wdien the growth is strictly pyloric, but this is 
not always reliable. Inasmuch as the obstruc- 
tion caused by the neoplasm tends to cause 
^gastroectasis, symptoms indicative of stomach 
mischief soon occur, and the character of the 
vomit comes to have no diagnostic value, expect 
that the presence of bile or trypsin therein will 
show that the growth is below the biliary 
papilla, whilst the general symptoms of the 
malignant cachexia are indistinguishable in the 
lesions of the two organs. Jaundice from ob- 
struction of the orifice of the bile duct is likely 
to supervene according^ to the exact situation of 
the growth. 

Treatment . — Although so far operative pro- 
cedure can only claim success in exceptional 
cases, it gives promise of improved results ; but 
this very iliuch ^depends on the earlier recogni- 
tion of the disease than at present is usually the 
case, and an exploratory laparotomy now com- 
paratively free from risk is to be reckoned as 
one of the moans of ascertainment. Complete 
resection of the storpach, and excision of the 
pylorus, have each been 'performed with success 
and considerable prolongation of life, and even 
complete freedom from suffering, but the cases 
have been extremely few. Somewhat more 
promising are the records of gastro-enterostomy 
when the disease has been confined to tbe 
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pylorus ; and a gastrostomy affords most raliei 
and a short extension of life for cancer of 
the cardiac end. But the postponement of 
operation until a definite tumour is to be 
felt greatly diminishes the chance of benefit, 
since by that time extension of tl|e disease to 
adjacent structures or secondary deposits is 
likely to exist. (See Stom ach, Diseases* of, 
FROM THE SURGICAL ASPECT, p. 384.) 

Since no other means of cure are possible, all 
that remains is to prolong life as far as possible 
with the i\lief of symptoms, and this may be 
done in soiue measure by attention to di^it and 
with the help of drugs. Having regarcf to 
the impaired digestion that takes place in the 
stomach the seat of cancer, when the efficiency 
of the gastric juice is diminished by lack of 
acid, and there is probably pyloric obstruction 
and dilatation of the organ, and in any case 
impaired mobility, it is clear that the gastric 
contents are very apt to become, from abnormal 
decompositions, very unhe.dtliy, and to that 
extent a source of irritation. Hence washing 
out tlie organ is distinctly indicated, ar.d when 
this can be regularly performed every day or 
every other Tlay, it affords the greatest relief to 
the patient even from the pain and sickness, 
and gives the best chance for the digestion of 
such food as is taken. The difficulties, how- 
ever, are often great in pursuing tliis course, 
owing to the insuperable objections of the in- 
dividual ; for although no doubt lavage causes 
little or* no discomfort when once the haliit is 
acquired, it is distinctly unpleasant in its first 
practice to most ])eople, and this especially so 
when begun on a patient who is seriously ill 
with malignant disease of the stomach, and 
promises of benefit will often fail to allow a 
fair trial of the method. If submitted to, it 
may be said that not even luemorrhage contra- 
indicates its employment. The chief points to 
observe in respect to the food are that it should 
be given in small quantities at intervals of three 
or four hours ; a little digested and passed on 
into the intestines is better than larger amounts 
which decompose and irritate ; the bad appetite 
will generally prevent apy overloading of the 
stomach. Considerable latitude may be given 
to the patient’s own wishes as to what he takes, 
but it is well to avoid, as far as possible, fats 
and much sugar or starch food as well as vege- 
tables, and the more nitrogenous diet is 
the better. Fluid food also ^should only be 
given in small (quantity. Minced meat, chicken 
or fish, and eggs are all permissible so long as 
they can be taken. Peptonised foods, including 
milk, BengeFs food, plasm on, soups, and meat 
extracts come to be the» nutriment that has to 
be relied on, and these ma} have to be supple- 
mented by nutrient enemata or suppositories. 
Alcohol in the form of sherry, whisky, or brandy, 
or champagne iced, especially if there be much 
sickness, may be given in amounts proportioned 


to the halfitb’t of the patient and his condition. 
Fruit jellies or the juice of fresh fruits, and 
grapes, are often grateful to the sufferer. 

The appetite may be improved and the (Jiges- 
tion aided by giving full doses of hy^irochloric 
acid with vegetable bitters, gentian, quassia, 
chiretta, or condurango, and pepsin may also 
be added for the same purpose. Distinct bene- 
fit follows this treatment. 

Antiseptics^ to check fermentations in the 
stomach are pnlv of moderate advantage : crea- 
sote, carbolic acid, n^sorcin, and many others 
are used, but salicylic acid is one of the best. 

S( mer oi later morphia has to be admink- 
j tered by mouth or hypodermically for the relief 
of the pain, but previous trial should be made 
of hydrocyanic acid in an effervescing form with 
bismuth, which is conveniently given in the 
form of liquor bismuthi et ammoniie citratis, 
codeia, or of potassium iodide with bismuth, 
which sometimes gives distinct relief. Aejua 
chloroformi will sometimes answer the same 
purpose. 

The vomiting, as already said, is best treated 
by lavage, otherwise the effervescing hydro- 
cyanic acid and bismuth mixture, with or with- 
out a few dr()])s of liq.^morphina3 acetatis or of 
liq. cocain. hydroclilor., or iced champagne may 
be tried. It is sometimes well to encourage the 
vomiting by swallowing a tumblerful of warm 
water, which waslies out the stomach ; but the 
efficacy of many of tiiesf remedies \?ill depend 
on whether the organ is dilated and whetlier it 
contains a quantity of ill-digested material. 

The constipation, which is often veiy^troublo- 
some, may be met by laxatives such as cascara 
sagrada, or by simple enemata or glycerine 
^ suppositories. 

Special Spnptomatology and Treatment of 

Dilatation of the Ston^ch — Gastroectasis 

The signs and symptoms of this far from un- 
common morbid state exhibit a considerable 
variety in degi^ee dependent op the extent to 
wliich the distension of the visous has taken 
place, as well as in somp measure on the pri- 
mary causal condition, tiie specific manifesta- 
tions of which will be complicated by those of 
the gastroectasis. 

l^iyskal S'kjns. — Some bulging over the 
dilated organ is generally jierceptiblc, especially 
if the patient be at all emaciated. When the 
distension is considerable tlie line of the upper 
curvature may be seen in the epigastric region, 
with a depression just below the ensiform 
cj-rtilage. The outline of th^ greater curvature 
is not always visible, but sometimes almost the 
entire contour of the organ may be apparent. 
When the condition is secondary to pyloric ob- 
struction, and there is hypertrophy of the 
muscular coat, exaggerated peristaltic move- 
ments may be seen spreading downwards over 
the organ from left to right, and the stomach 
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may at the same time be felt to IjArUen inder 
the hand applied over it. These piovements 
occur at frequent and irregular intervals, and 
inay^be excited by gentle irritation of the sur- 
face ; tlKiy serve to indicate the limits of the 
distended vise us, and are most apparent when it 
contains food or gas. 

The lower margin of the dilated stpinach may 
be felt on careful palpation, unless the parietes 
be unduly thick, but this is a sign that is on 
the whole less certain than are the^other results 
of physical examination. 

Far more reliable is the evidence to be ob- 
tLiined by percussion, for by that means the 
outline of the stomach may generally be satis- 
factorily ascertained. Allowance must be made 
for the presence of food or liquid in the organ. 
The characteristic “ stomach note ” may bo ob- 
tainable upwards into the axilla as high even 
as the fourth rib, and in that situation it is at 
once detected. The lower limit, however, may 
be very difficult to distinguish from the colon, 
which lies just below ; but Sir William Ilroad- 
bent has pointed out that the distinction may 
be made by auscultation, ‘‘ the cardiac sounds, 
especially tlie second, being heard all over the 
area of resonance proper 'to the stomach, with a 
characteristic tympanitic consonance, which is 
lost the moment the stethoscope passes from 
the stomach to the colon.” 

One of the most distinctive signs of gastro- 
cctasis is a* splashing scviruj audible on disturb- 
ance of the stomach contents, as by sudden 
pressure on the gastric region, or by shaking 
the abdd/men ; from time to time the sound is 
elicited in the course of the peristaltic move- 
ments of the organ. 

The physical examination of the patient 
should be made both in the upright and re- 
cumbent position, and the several facts may be 
more precisely ascertained by the passing of an 
ocvsophageal bougie, and the position of the tip 
recognised by palpation through the abdominal 
wall ; or the extent of the distension may be 
better defined by inflation of the stomach by 
gas such as may be liberated by swallowing in 
successive portions the constituents of a seidlitz 
powder suitably dissolved. 

Syruptoms . — The severity of the symptoms 
is not always proportionate to the degree of 
dilatation as shown by the physical signs. A 
considerable distension may exist with but little 
symptomatic disturbance.* It is convenient to 
distinguish the manifestations directly referable 
to the stomach lesion from those which depend 
on the perversiorw of digestion and consequent 
malnutrition. 

Of the former, vomiting is the most signifi- 
cant and the most constant. It usually occurs 
at intervals of twenty -four hours and longer, 
and frequently at the latter part of the day. 
The amount brought up is considerable, amount- 
ing to several pints, and contains a large pro- 


portion of food taken many hours previously. 
The material is extremely acid in reaction, and 
of sour odour, from the organic acids derived 
from the decomposition of the gastric contents ; 
the bulk is largely increased by an excessive 
secretion fn()m the glands. Sometimes the 
voiiijt is of a brownish colour, and it may 
contain altered blood as well as abundant micro- 
organisms, of which sarcin£e and torulte are the 
most numerous. It may continue to ferment 
after being voided if kept in a warm place, and 
forms a yeasty scum on the surface. The ejec- 
tion of the material is commonly very sudden 
and forcible, and unaccompanied by retching or 
much nausea. 

Uastric flatulence and gaseous eructations, 
criefly of CO.^, derived from the fermentation 
j)rocess, is another marked symptom. The 
enormous formation of gas increases the dis- 
tension of the organ, and though fluctuating 
in its intensity, adds considerably to the distress 
wliich its condition entails. 

The extent to which discomfort or pain in 
the stomach is complained of varies much ; 
sometimes they are scarcely existent, and they 
bear hut little relation to the taking of food. 
Rather is it that pain is felt before vomiting 
occ\irs, and is relieved by the emptying of the 
stomach. 

Owing to the inadequate passage of food 
onwards into the intestine, whether from the 
vomiting, or the pyloric stenosis, or from both, 
the patient tends to deteriorate in •- general 
health, and to lose weight from want of suffi- 
cient nourishment, however much may be actu- 
ally swallowed. For the same reason constipa- 
tion is complained of, there not being enough 
bulk of material to excite intestinal peristalsis. 
The excessive drain on the blood by the hyper- 
secretion determines a thirst, the relief of which 
only adds to the distension of the stomach. 
The urine is generally scanty and concentrated, 
and contains an abundance of ethereal sulphates 
derived from intestinal decomposition. Vomit- 
ing of large quantities of fluid may be followed 
for some hours by anuria. In some cases 
certain cardiac symptoms, especially palpitation, 
irregular action of the heart, and even pain of 
an anginous character and breathlesness, are 
very distressing. They are mainly due to slight 
displacement of the heart and interference with 
its action *by the dilated stomach, and the relief 
of the distension hy eructations of gas or by 
vomiting removes the cardiac distress. 

The retention of the ingesta in the stomach 
and the abnormal fermentation resulting there- 
from may reasonably be supposed to lead to the 
formation of substances which are irritant and 
toxic. A catarrh more or less persistent is 
established in the mucosa, and the tongue 
becomes coated and the breath foul. 

Foremost among the symptoms which may 
be ascribed to the absorption of toxic substances 
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from the stomach arc headache^ alterations in 
mental state varying from irritability to depres- 
sion, which may be extreme. With this goes 
considerable pliysical prostration and disinclina- 
tion for exertion, both nmscnlar and mental. 

In the severest cases the torpor £^nd lethargy 
deepens into coma, whicli may be fatal. Cut- 
aneous eruptions of an erj^thematous or urticarial 
character have also been noted in the course 
of the malady, presumably toxfcmic in origin. 
And to the same cause is perhaps to be assigned 
the vertigo which often occul-s. A form of 
insomnia wliich sometimes arises is distingyished 
by the patient waking regularly after the ilrst 
few hours’ sleep, and remaining awake the rest ; 
of the night in spite of all orditiary efforts to 
slec}), and perhaps dropping off into a heavy 
slumber from exhaustion when the night’s rest 
should have terminated. This lias been attri- 
buted to flatulence, and if tliis can be relieved 
by rubbing the abdomen, walking about, a 
draught of a hot carminative, etc., sleep can be 
induced. It cannot be said that this symptom 
is in any way peculiar to gastroectasis, although 
it is distinctly characteristic of some perversion 
of gastric digestion, and is very liable to occur 
in persons the snliject of mental anxiety or 
strain in whom digestion is delayed. One of 
tlie most interesting symptoms associated with 
gastroectasis, whicli the recent researches of Drs. 
Halliburton and M ‘Kendrick have gone far to 
show is toxic in origin, is the so-called “gastric 
tetany.”. It is not of very common occurrence, 
and is marked by contraction of the fingers or 
toes, or both, the spasm sometimes involving 
the arms and legs, and more rarely the muscles 
of the trunk, neck, and face. Alternating with 
the tonic seizures may be clonic convulsions, 
though these are sometimes very slight. The 
attacks arc often preceded by severe pain in the 
stomach, and are occasionally accompanied by 
nnconsciousness. Washing out the stomach or 
vomiting frequently induces the paroxysm. The 
coexistence of transient albuminuria has been 
occasionally noted, but this is not to be regarded 
as indicating the cause of the tetany to be 
unemic in nature, but rather is it the result of 
the renal epithelium being damaged by the 
elimination of the irritant toxin. 

In the rare cases of gastric dilatation of 
sudden onset, and uSiiall}^ terminating fatally 
in a few days without any obvious oause, and 
apparently of the nature of an 3icute paralytic 
distension with enormous hypersecretion, the 
patient quickly passes into a verj^ grave state of 
collapse. The physical signs of the condition 
exist in a marked degree, vomiting and gastric 
pain are manifested unti] tile prostration is far 
advanced, and the emptyin. , of the stomach is 
rapidly succeeded by a further copious secretion 
of gastric fluid ; the skin is dry and shrunken, 
and the urine almost or quite suppressed. I 

Intermediate, as it were, between such cases | 


as these ^ud tlu' more chronic forms just 
described those which complicate acute 
infective cfseases, iu which the symptoir.s for 
the most part correspond to the description 
given, hut arc more (luickly establi^ied,* and 
perhaps sooner recovered from. 

Diagnosis . — This should not be dithciilt, at 
least so far as the rocogiiitioii of the existence of 
the dilatation. careful ('ousideration *of the 
physical signs, of the charaetcr of the vomiting 
and nature of the vomit, and of the remote symp- 
toms, should Ibe sufhcitMit to establish the diag- 
nosis, th(»ugli it may not always be easy to ex- 
clude exireme dilatation of the transverse colorv 
But It is otherwise as regards a diagnosis of 
the cause of the condition, and for tliat other 
circumstances have to be considered, such as 
the historjq presence of an epigastric tumour, 
etc., some assistance being obtained by re- 
membering that the cases of greatest distension 
are often due to non-malignant stenosis of the 
pylorus, and the cases of non-obstructive* causa- 
tion give physical evidence of more distension 
upwards, the stomacli on the whole tending less 
to fall in the abdomen. 

Prognosis . — Beference has been made to the 
usual fatality attending the very acute cases, 
and those of more chronic character are mainly 
influenced in their course and termination by 
the cause, death beiiig due in malignant obstruc- 
tion to other circumstances. Among the symp- 
toms of serious import tetany is prominent, but 
even this may bo ’’diminished in its gravity 
by prompt treatment. Besides being directly 
responsible for a fatal termination, gast’ioectasis 
is not iiifi’oquently the immediate cause of death 
in persons the subject of cardiac degeneration, 
in whom the disturbance of the heart’s action 
by the dilated stomach is, so to say, the “ last 
straw.” 

Treatment , — Undoubtedliy much may be done 
for this condition. Whilst cure is not possible, 
from the nature of the cause in some cases, 
relief is possible for almost all. The question 
of the treatment of an existing pyloric stricture 
is dealt with elsewhere, but for the dilatation 
itself, however it has originated, the nuxin in- 
dications are to prevent accumulations iu the 
stomach, and to check fermentation therein. 

The vomiting is the riatural effort to relieve 
the first indication, which is even more efficiently 
met V>y emptying the stomach with a tube at 
regular intervals, and, subsequent washing out 
of the organ. This should be done once in the 
twenty-four hours, preferably iu the evxming, 
and the lavai/e should be carried out with 
s(^’eral pints of water at a temperature of 85° 
P'ahr., in which boric acid (4 drachms to the 
pint), or sodium bicarbonate in same proportion, 
is dissolved. By this means the decomposing 
food-stuff’s are removed and their toxic effects 
are avoided, and at the same time the mucous 
membrane is given a chance of recovery. It is 
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not, of course, claimed that such ar treatment 
will cure the dilatation consequent on a per- 
manent pyloric stricture, but it goe^ far to do 
so when the underlying cause is atony and a 
chro^uic ^atarrh. 

Carbolic acid or creasote in one or two minim 
doses, hyposulphite of soda, or sulphocarbolate 
of soda, grs. 5 to 10, made up with carminatives, 
are the most effective antiferlnentatiVes. 

Much benefit in restoring thq tone of the 
stomach may be derived from supplementing 
the lavage by abdominal massage ^ith or with- 
out applications of faradic electricity, for five 
to fifteen minutes, of sufficient strength of 
current to cause distinct contractions of the 
abdominal muscles, one pole being placed on 
the stomach, and the other round towards the 
back. 

The diet and feeding of such cases is of great 
importance. Sugar and starch foods, as being 
liable to ferment in the stomach, should be 
reduced to a minimum. Minced freshly cooked 
meat, peptonised milk, Benger’s food, and plas- 
mon are the most suitable, and should be given 
in small quantities at intervals of four hours, 
preceded with an occasional dose of dilute 
hydrochloric acid. All liquids should be given 
sparingly. Rectal feeding may be necessary at 
first to give the stomach as complete a rest as 
possible, the lavage meanwhile being continued, 
and this mode of nourishment is the only one 
feasible in the cases of acute dilatation. When 
the condition is only moderate in degree a diet 
restricted to lean meat and hot water may be 
most bejueficial. 

When the primary cause is atony of the 
stomach, strychnine, arsenic, and iron, with 
general tonic treatment and good hygienic 
surroundings, are indicated. 

Tlie surgical treatment of the condition may 
consist of excision of» the pylorus, and union of 
the duodenum to stomach (pylorectorny), which 
is resorted to in favourable cases of pyloric new 
growth ; or in non-malignant stenosis the orifice 
may be forcibly stretched. The dilated organ 
has been frequently rcyluced in size by making 
folds on the anterior surface, from the lesion to 
the greater curvature (gastroplication). The 
operation has been most successful in its results 
wdien combined with pyloroplasty. (See p. 394.) 
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Diseases of the Stomach from the 
Surgical Aspect 

It is assumed that the reader is familiar with 
the clinical methods of examination, both of the 
stomach and of the gastric contents, whether 
vomited or siphoned off through the stomach 
tube. It must be borne in mind that the 
infracostal portion of the stomach varies widely 
in different individuals, both as regards its 
extent and position ; the greater curvature, for 
example, not infrequently extends to the level 
of or even below the umbilicus 'without any 
gastric symptoms, so that too much stress must 
not be laid on such variations in estimating the 
necessity or indications for surgical interference. 

With regard to diagnosis, an exploratory in- 
cision may be required to confirm the diagnosis, 
to determine the (luestioii of operation, and 
to decide as to its nature. The occasional per- 
formance of an unnecessary exploration, while a 
matter for regret, is nothing in comparison with 
the loss of the opportune time for interference 
when it is omitted (Mayo Robson). 

The mortality from exploratory operations 
should not exceed 5 per cent. They are most 
dangerous in the presence of advanced malignant 
disease. Unless, therefore, the patient is strong 
enough to undergo the major interference for 
which the exploratory operation is a preliminary, 
there is no object in its performance. 

Reference may be made to the occasional 
experience that the exploration of an inoperable 
and apparently malignant tumour is followed 
by its disappearance, and the complete recovery 
of the patient. Such tumours are of inflam- 
matory origin, and probably consist of peri- 
gastric adhesions and of induration around a 
chronic idcer. 

For mere 'exploration a small incision — 
sufficient to admit twm fingers — is made in the 
middle line above the umbilicus. 

Injuries and Diseases of the Stomach 

Suheutaneous injuries usually result from blunt 
violence applied to the abdominal wall. Actual 
rupture of the organ is extremely rare, and is 
usually associated with rupture of the liver or 
spleen, so that the patient may succumb to 
shock and internal haemorrhage before the 
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nature of the injury is recognised. The clinical 
features are those which attend all severe 
abdominal injuries along with pain and tender- 
ness in the epigastrium, the presence of blood 
in the vomit, rigidity and retraction of the 
belly wall, and diminution or loss lof the liver 
dulness. The symptoms tend to merge yito 
those of perforation-pcritoniti® The diagnosis 
is usually conjectural until an exploratory 
incision is made, and this should be undertaken 
without delay, unless contra-iydicated by the 
general couilition of the patient. The usual 
measures to alleviate shock are indispenlaljle. 
When the belly is opened, the escape of gas 
and presence of gastric contents may confirm 
the diagnosis. Having discovered and closed 
the rupture of the stomach, the condition of 
the adjacent viscera should be investigated. 

Penelrating Wounds. — These arc caused by 
stabs, bullet-wounds, falls on spikes, and such- 
like injuries. If the stomach be empty and the 
wound a small one, there may bo no leakage or 
lujemorrhagc, and the wound may heal. Such 
has been the experience in recent w^arfare. In 
most cases met with in civil practice, the 
chances of natural recovery are very small 
indeed. The wound in the stomach is usually 
large enough to allows of the leakage of gastric 
contents, even if the stomach is said to be 
empty, and by involving a blood-vessel in the 
gastric wall or in the vicinity of the stomach, 
it may be attended with dangerous luemorrhage 
into the peritoneal cavit}^ The clinical features 
may at first give little grounds for suspecting 
the gravity of the lesion. The character of the 
wound itself is often misleading : it may be 
small and contracted ; its track may have 
become valvular from muscular contraction, or 
it may be filled with blood-clot. Its situation 
may appear to contra-indicate a gastric lesion ; 
tlie author operated on a case where a gouge 
entered the belly below the navel, and slanting 
upw^ards penetrated the stomach close to the 
lesser curvature. 

There is but little shock, Hie belly is tender, 
and the respiratory movements are diminished 
or absent ; the vomiting of unaltered blood or 
of blood blackened by digestion is fairly con- 
stant. 

The treatment is to enlarge the abdominal 
wound. If the belly cavity be penetrated, the 
wound is further enlarged for pj^rposds of ex- 
ploration. The presence of blood or of gastric 
contents confirms the existence of a visceral 
lesion. The leakage of blood or other fluid 
must be traced to its source. If the original 
wound be unfavourably situated, a fresh incision 
may be made in the middle line. Bleeding 
points are seized and ligatuiod. The stomach 
is drawn down into the field of operation, and 
if there is a wound in its wall it is closed by a 
double row of sutures. If the edges are ragged 
and bruised they should be paired or inverted. 
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A second \Wind should be looked for, especially 
in cases of pistol-shot injury. The soiled ])eri- 
toneum is^wuped clean with gauze, and the 
belly wound is closed, usually without a dr^in. 

In w^arfare the routine tre^atment place 

[ the patient under the influence^ of opjum, to 
feed him exclusively by the bowel, and keep 
him und'^r .observi^ion in case of complications, 
such as perigastric abscess. 

Injuries of^ Stomach frem Within . — The 
stomach maj^.be perforated by objects passed 
down the guile l, as in the case of “ sword- 
swallowers, or fiom the unskilful passage of 
bougi.s, Diagnosis is rarely possible without 
an exploratory incision. 

The Ejfects of Cori'osive Poisons. — Concen- 
trated acids or alkalies corrode the stomach, 
so that it may give way either at the time 
or later by sloughing, or the destruction of 
tissue may subsequently result in cicatricial 
contraction. The corrosion chiefly affects the 
lesser curvature and pylorus, hence the cicatrisa- 
tion leads to hour-glass stomach and to pyloric 
stenosis, and either of these may be complicated 
by stricture of the gullet. These after-effects 
are treated on the same lines as the corre- 
sponding lesions from oftier causes. It is essen- 
tial for success that operative interference be 
undertaken before the patient\s strength is 
seriously impaired. 

Foreign Bodies in the Stomach . — The most 
common objects to be ^*vallowed accidentally 
arc plates of false teeth and bones of animals. 
The range of objects swallowed by performing 
artists, lunatics, and others includes knives, 
forks, nails, coins, etc. Impaction in the pyloric 
orifice is rare ; the body either passes the pylorus 
^or remains in the stomach, and it may do so 
for long periods without damage. Sharp-pointed 
objects may directly perforate into the peritoneal 
cavity or cause ulceration, plirigastric adhesions, 
localised abscess, gastric fistula, or perforation- 
peritonitis. The clinical features vary widely, 
but in the main they resemble those of gastric 
ulcer and its complications. Large objects 
may be palpated through ^the abdominal wall. 
Metallic objects are demonstrated by the X-rays. 

Treatment . — If the body is likely to pass the 
pylorus and bowels without damage, its passage 
may be rendennl safer by a diet in which 
chopped-up worsted and milk puddings bulk 
largely. Daily observations are made with 
the X-rays, and the stools are strained over 
muslin. Bodies which are likely to do damage 
are best removed by gastrotolny. 

If air-halls.^ which are met wjth in girls who 
chew and swallow their own hair, may form a 
mass as large as a fist, or form a cast of the 
entire stomach. (In Mr. Swain’s case the rnas.s 
weighed 5 lbs. 3 oz.) They cause gastric pain, 
indigestion, and emaciation, and a tumour is 
to be felt in the epigastric region, which is 
possessed of such mobility that it has been 
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mistaken for a floating kidney. IS tV e btOmach 
is distended with air, the tumour may be 
demonstrated to move about inside' the organ. 
The«. removal of the mass by gastrotomj is a 
successfft! operation. 

The phstruction of infants is described 

in the article On “ Gastro-intestinal Uihoroers 
OF Inkanct/' vol. iii. It t^-lls to.be added, 
however, that the resiilts of its surgical treat- 
ment are not so disastrous as ar^ there stated. 
The pylorus has been stretched iu. infants of a 
few weeks old (six-eight) by Nicoll, Schmidt, 
Stiles, and others, and a gastro-eiiterostoni}?^ has 
been performed at a similar age by Kehr, 
Fritsche, and others, with permanent relief of 
symptoms. The former is probably to be pre- ' 
ferred as being the less trying operation, the 
stretching being accomplished by means of 
bougies and dressing forceps. 

(UsTRic Ulcer 

The indications for the surgical treatment 
of gastric ulcer have been considerably widened 
of recent years, for experience has shown that 
not only can the complications of ulcer be dealt 
with successfully, but ^he healing and cure of 
the ulcer itself may be materially influenced. 

Operative Treatment of Uneomplim.ted Ulcer. 

- —In the majority of cases in which the ulcer 
has become chronic, it is only capable of being 
cured by surgical measures, and it may be our 
duty to fiave recourst to these because of the 
chronic ill-health resulting from the ulcer, the 
inca])acity for earning a living, and the risk 
that tlfe ulcer one day may perforate, or bleed, 
or become the starting-point of cancer. The 
nature of the interference is influenced l)y the 
combination of conditions which so frequently, 
attend on ulcer — hyperacidity of the gastric 
contents, spasmodic contraction of the pylorus, 
whicli is often hypertrophied, and motor in- 
efficiency of the stomach as a whole. Whether 
these conditions are responsible for the original 
formation of Fie ulcer, or are merely the result 
of its presence, is as yet uncertain, but we do 
know that their pres^eiice is inimical to healing, 
and that their removal is an essential condition 
for successful treatment. These conditions are 
most readily eliminated by providing a de- 
pendent exit for the gastric contents. 

(1) Gastro-enterostomp. — The mortality of 
this operation has been reduced in recent years 
to 5 per cent. The lesults as recorded by 
Fantino, Mikulicz, Hartmann, Mayo Robson, 
and others are as Vollows ; — There is no longer 
stasis of the gastric contents : the stonvich 
empties itself in from three to four hours 
after a meal. If the organ was previously 
dilated, it tends to return to its normal size 
and position unless prevented by adhesions. 
Hyperacidity diminishes and finally disappears. 
If hydrochloric acid was previously absent or 
deficient, there is no change after the operation, 


because the deficiency depends on permanent 
atrophy of the gastric glands. The new outlet 
of the stomach is usually continent, as may be 
proved by distending the organ with air. In 
the majority of cases, pain, acidity, eructations, 
and vomitihg disappear, the appetite returns, 
the bowels act regularly, there is rapid gain in 
weight, and the return to health is complete. 

Relapse of the ulcer or the formation of a 
fresh one is not unknown, however ; von 
Mikulicz record^i the occurrence of hsematemesis 
three years after an apparent cure by gastro- 
entei\jstomy. In chronic ulcer of the duodenum 
also, gastro-enterostomy is indicated if the ulcer 
continues to cause symptoms after a fair trial 
of medical treatment. 

(*J) Pyloroplasty . — The object of this opera- 
tion is to afford a free outlet for the gastric 
contents where the pylorus is narrowed as a 
result of spasm, muscular hypertrophy, or 
limited cicatricial contraction. In selected 
cases — where the pylorus is free from adhesions, 
and is not extensively scarred — it is an easier 
and slightly safer operation than gastro-enter- 
ostomy, and the functional results are similar. 
The stomach is said, however, not to empty 
itself so nearly within the normal limits, and 
if the organ was previously dilated it is more 
likely to remain so than after gastro-enter- 
ostomy. The relapse of symptoms, which is 
said to be more common after pyloroplasty, 
may be due to its having been performed in 
unsuitable cases. 

(3) Excision of the Ulcer. — Inasmuch as ex- 
cision does not get rid of the conditions 
associated with ulcer, unless combined with 
gastro-enterostomy or pyloroplasty, this opera- 
tion is only practised when the ulcer is favour- 
ably situated, or there is reason to suspect that 
it has become the seat of cancer. If the ulcer 
be near the pylorus, its excision may form part 
of the operation of pyloroplasty. 

Circular resection of the stomach and pylor- 
ectorny are only performed in cases of ulcer 
when it is impossible to exclude the presence 
of malignant disease. 

Complications of Gastric Ulcer 

Haemorrhage — Gastrorrhagia. — In t\iQ profuse 
h(vmor7'hage of sudden onset the blood is most 
frequently derived from one of the larger 
arteries—corqnary or splenic — exposed in the 
base of the ulcer, less frequently from one of 
the large venous trunks. In duodenal ulcer 
the bleeding usually proceeds from the gastro- 
duodenal artery. In a certain number of cases 
of profuse gastrorrJhagia, even the most careful 
examination after death has failed to discover 
any gross vascular lesion. It is usually im- 
possible to infer the size or nature of the 
bleeding point from the amount of blood lost 
or the rapidity with which it escapes. The 
situation of the bleeding point may occasionally 
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be conjectured if the ulcer can be located by 
th5 site of pain, its period of onset after food, 
the influence of posture, and the direction in 
which the pain radiates (Mayo Kobson). With 
regard to treatment all are agreed that medical 
means should have a fair trial. If the hajmor- 
rhage continues in spite of these, or if it recfirs, 
then the question of operative interference 
should be discussed in consultation. After a 
second serious luernorrhage, operation should be 
recommended as soon as the <^ndition of the 
patient will dlow of its being carried out (^tayo 
Robson). • 

The Operation fur Gastrorrhagia . — The usual 
means are taken to alleviate shock, including 
the infusion of saline fluid, before, and it muj 
be also during, the operation. The abdomen 
is opened in the middle line, the stomach identi- 
fied, and its contents emptied by pressure into 
the duodenum. The stomach is examined for 
external signs of ulcer ; failing these, it is laid 
freely open by an incision in its long axis. The 
upper and lower edges of the wound are widely 
retracted and the whole interior examined 
systematically. The posterior wall may be 
invagiriated by means of two fingers introduced 
through an opening in the gastro-colic ligament. 
The duodenum may be explored with the finger, 
and may also be invaginated into the stomach. 
If no ulcer or bleeding point be discovert^d, one 
must fall back on putting the organ at rest by 
a gastro-enterostomy. If an ulcer be found the 
procedure varies with its accessibility. If it is 
on the anterior wall or lesser curvature near 
the pylorus, it is best to excise it. Only very 
small ulcers or bleeding points can be ligatured 
en masse. If the ulcer be inaccessible — on the 
posterior wall eating into the pancreas, or high 
up near the cardia — the bleeding may be 
arrested by means of the cautery (Mikulicz) 
or by packing with gauze, the end of the gauze 
being brought out at the opening in the stomach, 
and the edges of the latter joined to the parietes. 
In very feeble patients it is hopeless to exjflore 
the stomach ; a gastro-enterostomy should be 
performed straight away. 

In small repeated h(E'morrhages udth progressive 
ancETfua there is no urgency ; preparations are 
made, and a favourable opportunity selected 
for gastro-enterostomy, in the expectation that 
this will bring about the healing of t^e ulcer 
which is the source of the haemorrhage. 

Perforation . — This complication of ulcer is 
generally recognised as requiring immediate 
surgical treatment. The sites of perforation 
are well known, as are also the conditions under 
which it occurs, and the clinical features with 
which it is associated, so ^ that we shall only 
draw attention to certain points which may be 
a source of diflficiilty. In about twenty per 
cent of cases there is more than one perforation. 
Although chiefly met with in anaemic young 
women, we have met with it in either sex up 


to the agelot sixty. Perforation may be the 
first indication of the existence of an ulcer, the 
previous symptoms having been so slight as 
not to attract attention. ^ * 

The most constant clinical feature is the 
sudden onset and persistence of severe jtain and 
tenderness. Vomiting is more often absent 
than presebt. I'lte shock is usually 'severe 
enough to b(^ of use in diagnosis, but it is 
sometimes very slight and passes off quickly, 
so that when*th.‘ patient is first seen the pulse 
and temperature may be normal. The belly 
wall is usually drawn in, hard, and immovabloi 
but we have met with cases in whicli it was 
quite flaccid and moved with respiration. The 
escape of gas from the stornaeh may cause a 
fulness in the epigastrium and diminution in 
the liver dulness. The presence or absence 
of liver dulness, however, is of very little 
significance. Mere distension of tlie hepatic 
flexure of the colon may cause a marked diminu- 
tion in the dulness. We must insist on the 
fact that in a considerable proportion of cases 
when the patient is first seen, his apparent 
well-being and the absence of complaint and of - 
definite clinical signs i^iay be most deceptive. 
While, on the one hand, we have seen patients 
absolutely felled, rolling about in agony, and 
only able to speak in whispers, we have seen 
others who were able to walk, to swallow liejuids, 
and who were quite ignorant that •anything 
: serious had taken plaie. A minute perforation 
— and we have seen one no larger than an 
ordinary pin — or one occurring in an, empty 
stomach, or in such a position that the contents 
are hindered from escaping by contact of tlie 
gjisirk; wall witii an opposing surface of peri- 
♦toneum, or by adhesions, is attended with 
features which may leave room for doubt as 
to whether perforation hat occurred or not. 
Similarly, where perforation takes place into 
the lesser sac, the shock is often evanescent, 
and the clinical features far from convincing. 
In both of these ty})es it is qnife possible for 
the patient to recover, j^nd develop later a 
perigastric abscess. Finally, there is a clinical 
type : a patient who is known to snfler from 
ulcer, and who is suddenly seized with pain and 
collapse, and presents many of the features of 
perforation, •and yet on exploration the wall of 
the stornacli is found to be intact. These are 
probably instances of , threatened perforation 
or concealed luemorrhage. We have perhaps 
said enough to indicate tluigb the diagnosis of 
perforation is sometimes one ^of considerable 
difffbiilty. When we are unable to say with 
certainty that there is no perforation, we 
should not hesitate* to make a small exploratory 
incision. The differential diagnosis of perforated 
ulcer from other critical abdominal lesions, such 
as ruptured extra-uterine gestation or appendi- 
citis, is rarely difficult, and is of less importance, 
as a laparotomy is called for in any case. 
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Treatment. When to Operate . — operation 
should be performed as soon as tli|^ necessary 
preparations have been completed. The only 
exc&ptioji to this rule is where we believe that 
the perforation has taken place into an area 
walled In by adhesions. There are two reasons 
for delaying interference under these conditions : 
(1) because there is a considerable* chance of 
spontaneous recovery, and if a perigastric ab- 
scess results, it may be safely opened at a later 
period; (2) because the ulcer * concerned is 
usually unfavourably situated for interference, 
.being mostly on the lesser curvature or posterior 
wall, and in obtaining access to it adhesions 
are opened up and there is risk of infecting the 
general peritoneal cavity (von Mikulicz). 

The Operation for Perforated Ulcer . — The 
usual measures are taken to alleviate shock. 
The belly is opened in the middle line. The 
escape of gas and of turbid watery fluid confirms 
the diagnosis of perforation into tlie general 
peritoneal cavity. The parts exposed are in- 
jected and smeared with recent lymph. The 
peritoneal contents should be soaked up with 
gauze as the operation proceeds. We are often 
guided to the perforation by the gushes of gas 
and fluid which escape at each inspiration, or 
by the decided accumulation of lymph in its 
vicinity. If it be not found on the anterior 
surface of the pyloric segment which is exposed 
at the wound, tlie left lobe of the liver is raised 
by the assistant and the' stomacli ])ulled down 
so as to expose the body, fundus, and oven the 
cardiac portion of the organ. At this stage it 
may be necessary to obtain better access by a 
right-angled cut across the left rectus, and it 
may be through the costal margin. If th^re is 
no ulcer on the anterior wall or lesser curvature,^ 
the posterior aspect must be explored by tearing 
an opening in the (gastric colic ligament close 
to the greater curvature, and introducing two 
fingers into the lesser sac. No time should be 
lost in finding’ the perforation and proceeding 
to its closure. This is effected by means of a 
purse-string suture, or a series of Lembert 
sutures which will completely invaginate the 
area of the ulcer. If it be impossible to close 
the aperture efficiently because of the friability 
of the gastric wall or inaccessibility of the ulcer, 
a portion of omentum may bfe brought up to 
cover in the gap, or adjacent viscera may be 
stitched over it. Tlie ^ possibility of a second 
perforation must be borne in mind. The next 
procedure is to cleji^nse the peritoneum. If the 
cavity be infected as a whole, a large glass tube 
is introduced into the pouch of Douglas Ify a 
sopai'ate incision above the pubes, and the whole 
cavity is irrigated with salt Solution at IDS'" F. 
The fluid is introduced by means of a funnel 
and flexible rubber tube. A large quantity of 
fluid is required, and the tube is moved with 
the fingers so as to reach in succession the parts 
in the immediate vicinity of the perforation, 


the space between the liver and diaphragm on 
either side of the suspensory ligament, the space 
bet.veen the stomach and spleen, the right 
kidney pouch, the right iliac fossa, the pelvis, 
the left il^ac fossa, and left kidney pouch. 
When the fluid returns quite clear, the rubber 
tube is withdrawn and the wound closed, a 
considerable quantity of fluid being left in the 
abdomen. When the perforation is a small one 
and the leakage of gastric contents very limited, 
it is sufficient t6 mop up the fluid and lymph 
with^giiuze. The after-treatment is conducted 
on* general principles. The pelvic drainage- 
tube is removed in twenty-four hours. The 
immediate prognosis chiefly depends on the 
length of time between the perforation and the 
operation, so that after twelve hours there are 
more deaths than recoveries. To a less extent 
it is influenced by the conditions attending the 
perforation. If the stomach is distended after 
a recent meal, if the perforation is widely patent, 
and if there is much retching, the escape of 
gastric contents is greater, the shock is more 
severe, and the infection more widely distributed. 

Provided the shock and initial infection of 
the peritoneum be recovered from, the patient 
has still to run the gauntlet of various com- 
plications. The author has observed death on 
the fourth day from a second perforation, to- 
wards the end of the first week from septicamiia, 
during the second and third weeks from pleuro- 
pneumonia, embolism, etc., and as late as six 
months after the operation from pyelo-phlebitis 
and multiple abscesses of the liver. 

Perforated Ulcer of Duodeimm . — The clinical 
features closely resemble those following the 
perforation of a gastric ulcer. In some cases 
the pain is referred to the right hypochondrium. 
The tenderness and arrested movement of the 
belly wall are most marked along tlie right side 
of the abdomen, because the escaped fluids 
gravitate down the right side into the iliac 
fossa. Ill more than one-third of the recorded 
cases the diagnosis was made of acute appendi- 
citis. On opening the abdomen, the incision 
being made through the right rectus, the peri- 
toneal contents are found to be markedly stained 
with bile. There is little or no gas. The signs 
of peritoneal infection are most marked down 
the right side of the belly. To expose the first 
part of* the duodenum, the liver and right 
costal margin‘d are drawn upwards, the stomach 
and omentum displaced to the left, and the 
hepatic flexure of the colon downwards. The 
ulcer is usually found on the anterior wall, but 
may be on one of the lateral surfaces. The 
closure of the ulc€r and cleansing of the peri- 
toneum are carried out in the same way as in 
gastric ulcer. The mortality is even higher 
than in perforation of the stomach, only eight 
of the fifty-one recorded cases having recovered 
(Moynihan). 

Perigastric Abscess. — Perigastric abscess usu- 
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ally results from the perforation of an ulcer 
into an area which is shut oif from the peritoneal 
cavity. The ulcer is usually of the chronic 
variety, and the perforation is preceded by 
adhesive peritonitis. The situation of the 
abscess varies with that of the ulcej* giving rise 
to it. The commonest situation is below the 
left vault of the diaphragm — subphrenic abstiess 
— and is associated with ulcei higher up in the 
lesser curvature, or anywhere near the cardia. 
Abscess in the left hypochondrium projecting 
below the costal margin is uf^iially associated 
with an ulcer in the anterior w^all of thc^body 
of the stomach. Abscess in the lesser sac of ^^he 
j)eritoncum, or in the substance of the pancreas 
or in the retro-peritoneal tissue, may result from 
an ulcer in the posterior wall. Subphrenic 
abscess on the right side may take origin from 
an ulcer of the duodenum. Abscess may also 
form anywhere in the vicinity" of the stomach 
in cases of perforated ulcer treated by operation 
and in which the infective material has not been 
successfully removed. 

Once a perigastric abscess has formed it may 
burrow and extend in various directions, may 
burst into tl^i pleura or lung, or may rupture 
on the skin surface — it may be in the anterior 
abdominal wall or in the loin, and give rise to 
a gastric fistula. The abscess, as soon as it is 
recognised, should be opened and drained ; it is 
rarely necessary to interfere with the ulcer from 
which it has originated. 

Gastric FIstnUt. — These usually result from 
the perforation of an ulcer with or without tlie 
mediation of a circumscribed abscess. External 
fistula! open on the skin, which may undergo 
partial digestion around the orifice. The patient 
may emaciate from loss of gastric contents. 
Small fistulaj tend to close, especially if the < 
patient is fed per rectum ; healing may be 
hastened b}^ using the cautery. Larger tistuke 
require operative treatment. On opening up | 
the belly, the fistula may lead directly into the I 
stomach or into an intermediate cavity. The ' 
dissection must expose the ulcer, which is then ; 
excised or its edges inverted and sutured. 
Internal fistuUib result from the perforation of | 
the ulcer into an adjacent viscus, usually the ' 
colon ; the stools contain food-materials and the ; 
patient complains of foetid eructations and of 
vomiting of scybalous matter. To cure such a 
condition, the belly is opened, the viscera con- 
nected by the fistula are separated, and the re- 
spective openings closed by sutures. 

Apart from ulcer, gastric fistula may result , 
from stab and gunshot wounds, from operations 
on the stomach where the sutures have given ; 
way, and from ulceration connected with gall- | 
stones. ; 

Cicatricial Stenosis of the Pylorus and Dila- j 
tation of the Stomach. — These are not uncom- 
mon as a result of ulcer in the vicinity of the 
pylorus. The clinical features are those of 
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gastric stasis and dilatation with cumulative 
vomiting. \ ^Splashing is readily elicited, peri- 
staltic wav^3S may be observed passing from left 
to right, and the greater curvature iivAy be as 
low as the umbilicus or even the pubes. Huch 
cases, altliough much benefited by w^^t^fiiiig out 
the stomach and other measures, can •only be 
cured by surgical means. The arguments for 
and again!?t interference must be discussed in 
relation to tl^e peculiarities of each individual 
case. 

The operation is, in the hi. A instance, of the 
nature of an ( xjiloratiuu. The pylorus is in- 
vestigate^^l . It is desirable in this eonnectiop 
that the surgeon should be familiar with the 
I physical <*haracters of the normal pylorus, 
otherwise he may conclude there is stenosis 
wdieu this does not exist. The opening is nor- 
mally closed by the sphincter muscle, which 
gradually yields and allows the passage of the 
forehnger, inserted by invaginating the anterior 
w^all of the stomach. If the sphincter does not 
yield to the dilating force of the finger, it is 
certainly stenosed. Confirmatory evidence of 
an antecedent ulcer is usually forthcoming, in 
the shape of puckering of the serous coat o^,. 
cicatricial induration ox adhesions. 

In order to relieve the patient w'e must either 
open up the pylorus or make a fresh communi- 
cation with the intestine. Castro-enterostomy 
yields the best and most enduring results. 
Pyloroplasty is easier, but is coutr«--indicated 
i if there is extensive* cif*atrieial induration or 
[ adhesions. Pylorcctomy is performed if cancer 
! be suspected and caimot be excluded. ^ 

' The associated dilatation of the stomach 
usually disappears w heu the stomach lias been 
renefered capable of emptying itself. It is only 
> when it is very pronounced and combined witli 
atony that recourse should be had to gastro- 
plication. • 

Pey'iffastric Adhesions. — Although ad hesions 
involving the stomach may exist without giving 
rise to symptoms ; they may, by interfering 
wuth the motor functions of the ftrgau, by caus- 
ing fixation and kinking of the pylorus and con- 
sequent dilatation, give rise to considerable 
suttering and ill-hcjalth. The s^unptouis may 
depend on stretching of the adhesions, consist- 
ing in dragging pain and discomfort after a full 
meal, relieved b'y lying down, or by wearing a 
belt, and aggravated by exertion ; or they take 
the form of gastric ^tasis and vomiting as a 
result of obstruction at the pylorus. If relief 
does not follow on restriction of the diet, resting 
after meals, and the wearing of a belt, the 
(ptestion of opening the abdomen and liberating 
the adhesions (gastrolysis) may have to be con- 
sidered. Slight adhesions are separated by the 
fingers, firmer bands are divided betw^een liga- 
tures. Le.ss commouly the formation of dense 
adhesions fixing the stomach to the anterior 
belly-wall may give rise to a palpable abdominal 
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tumour which occupies the epigas^ic region 
and extends upwards beneath the 5o{»al margin 
on one or other side. There is considerable 
inflaniiriatory infiltration of the muscles and 
fascife. The tumour is fixed, painful and tender, 
find unfits the patient for any occupation. 
Operation, although difficult, is strongly indi- 
cated. On separating the adhesions a “ pene- 
trating- ulcer ” is usually opened ifito, and it 
may require to be excised along ^dth the infil- 
trated portion of the abdominal wall. The gap 
in the stomach is closed by sutures! The omen- 
tum may be brought up and fixed between the 
surfaces which were previously adherent. If 
it be impossible or dangerous to separate the 
adhesions, relief may bt given by a gastro- 
enterostomy. 

Honr-glass Stoiaach . — It is beyond the scope 
of this article to discuss the causation of this 
affection. We agree with Moynihan that it is 
jiractically always acquired, and is nearly always 
related ' to a pre-existing chronic ulcer. The 
ulcer leads to the hour-glass deformity by giving 
rise to adhesions, especially such as fix the 
centnil area of the viscus to the anterior 
^ Mbdominal wall, or by cicatricial contraction 
of its base, especially \Mhen the ulcer extends 
circularly around the body of the organ. The 
ulcer which is associated with hour-glass con- 
traction may perforate, and it not infre([uently 
« liecomes the seat of cancer. There is frequently 
pyloric stenosis in addition. The clinical 

features are usually tlios^ of dilated stomach 
supervening on a chronic ulcer. The hour- 
glass cqndition can usually be diagnosed with 
certainty if attention is paid to the character- 
istic physical signs pointed out by Wolfler, 
JaNvmrski, Jaboulay, von Eiselsberg, Moynilian, 
and Eichhorst. Most value attaches to the 
phenomena observed on washing out the 
stomach and on inffating it with air or gas. 
The two conditions for which hour-glass 
stomach is most liable to be mistaken are 
stricture of the lower end of the gullet and 
pyloric steriosiS. The chief source of mistake 
hitherto has been that the existence of hour- 
glass stomach has been entirely unsuspected. 
The treahneni of the condition is necessarily 
operative, but it is surrounded with difficulties. 
The whole stomach up to the cardiac orifice 
must be investigated, as tliere ’ is considerable 
risk of assuming that the pyloric segment, 
which may alone be visil^le beneath the costal 
angle, is the entire organ, and, on the assump- 
tion that the dilataf^ion of this segment is the 
cause of the symptoms, of performing a useless 
operation, such as a gastro-euterostomy on the 
disfaf side of the stricture. If the stricture is 
near the cai'dia and buried beneath the ribs, 
or if the cardiac pouch is surrounded by 
adhesions, it may be extremely difficult to 
“[lerform any curative operation. Again, if 
there is a stricture at the pylorus as well as 


the , hour-glass contraction, two operations will 
be required — one to eliminate each obstruction. 

If the condition be one of uncomplicated hour- 
glass in an accessible situation with a narrow 
isthmus and without marked induration or 
adhesions, gastroplasty will suffice. If the two 
pouches sag downwards and almost touch below 
the ‘ isthmus and there are no extensive adhe- 
sions, a gastro-aiiastomosis should be preferred. 
If the pyloric outlet is also stenosed, a gastro- 
enterostomy should be performed in addition, 
especially if ulce^ration is still going on in the 
stoma^ch. If an ulcer adherent to the ab- 
doiiJiial wall be found, and on separating the 
adhesions a fistula is discovered, the thickened 
edges should be excised and the gap sutured 
at Wght angles to the long axis of the stomach. 
If tiie hour-glass cannot he remedied by gastro- 
plasty or gastro-anastomosis, then one must fall 
hack on a gastro-enterostomy, and the question 
then arises as to which segment of the stomach 
should be united to the jejunum. If the cardiac 
pouch he much the larger of the two, it should 
be selected, while if both pouches need drain- 
ing, both of them are anastomosed with the 
intestine. If the hour-glass be--jthe seat of 
cancer it should he freely excised, and tlie 
divided ends are then brought together by 
sutures (circular resection of the stomach). 

Gastroptosts 

Prolapse of the stomach, whether occurring 
alone or along with ptosis of other visetjra, may 
not give rise to any symptoms. Wc are only 
concerned with cases in which there is decided 
in]])airment of the functions of the stomach. 
The chief symptoms are epigastric pain ag- 
gravated by standing and exercise, apparently 
due to stretching of the nerve plexuses of the 
stomach, and stagnation of the gastric contents 
necessitating the frequent use of the stomach- 
tube. Gu examining the patient, most import- 
ance attaches to the position of the lesser 
curvature and of the pylorus. If a large 
amount of water is swallowed in the erect 
posture, the stomach stands out prominently, 
and the lesser curvature and pylorus may be 
found to have descended as low as the um- 
bilicus ; the greater curvature may be found 
near the pubes or in the left iliac fossa. The 
pancreas may sometimes be palpated as a 
transversf cord a little above the level of the 
umbilicus. There is usually splashing on 
succiission after prolonged fast, and other 
evidences of dilatation of the stomach. 

When sufficient relief does not follow on the 
use of a supporting bandage, massage (especially 
along with Weir Mitchell treatment), attention 
to diet, and occasional use of the stomach-tube, 
and the patient is unfitted for his or her oc- 
cupation or the ordinary duties of life, recourse 
may be had to surgical interference. On open- 
j ing the abdomen the stomach may be found to 
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occupy its normal position (th^ patient b«ing 
recumbent and having been so for a variable 
period before the operation), but it is easily 
displaced downwards, the gastro - hepatic 
omentum is usually so attenuated as to be 
transparent, and the pancreas mo^^ be visible 
above the lesser curvature. The aim of the 
surgeon is to shorten the superior attachments 
of the stomach so as to prevent prolapse of the 
organ when the patient resumes the upright 
posture. This operation is known as gastropexy. 
Attention is then directed to The pylorus, and 
if it be nai'owed or kinked, pyloroplasty or 
gastro-enterobtomy should be performed, Snd 
if the organ is much dilated, its capacity may 
]m.‘ diminished by gastroplication. {^^ee also 
Enteroi'toms, vol. iii. ]). 120.) 

Caxcer 

The surgical bearings of can*.;cr of the stomach 
cliiofly belong to the domaiii of diagnosis and 
treatment. 

Dia<j')iosis, — The outstanding clinical features 
are l')'^s of flesh, aiuemia, and dys]'eptic symp- 
toms. The stomacli-tube usually demonstrates 
a greater or ^ess degree of stasis of tlie gastric 
contents, especially if the pylorus is obstructed. 
Free hydrochloric acid is absent, except when 
cancer is grafted on a pre-existing ulcer. Al- 
though rarely present at an early stage of the 
disease, the formation of lactic and butyric 
acids is characteristic of cancer. Examination 
of the lUood may show an association of decided 
aiifernia and leucocytosis, the amernia being 
characterised by a diminution in the proportion 
of haiinoglobin and an irregularity in the size 
and form of the red corpuscles. The absence 
of a palpable tumour is not to be allowed to 
aftect the diagnosis; the belly wall may bo too ^ 
thick and rigid, the tumour may be too small, 
or — and this is especially the case in cancer of 
the pylorus and lesser curvature — it may be 
out of reach beneath the liver or costal margin. 
If cancer be suspected and there is no palpable 
tumour, recourse must be had to an exploratory 
incision, as it is our only sure means of making 
the diagnosis at a stage ijt which it is of real 
value. In the presence of a palpable tumour 
other possibilities must be borne in mind. It 
must l>e differentiated from tumours of the 
colon, omentum, gall-bladder, liver, pancreas, 
and abdominal wall, tumours resuliiing from 
perigastric adhesions related td a penetrating 
ulcer, and a floating kidney or spleen. Valuable 
information is often obtained by artificial dis- 
tension of the stomach, but certainty may not 
be attained until the abdomen is opened. 

Treatment. — So long ^ as 'there is no specific 
remedy for cancer, removal of the growth affords 
the only possibility of cure. Whether this is 
possible and expedient can rarely be determined 
before opening the belly. Opinions founded on 
external examination may prove misleading. A 
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small and ^UiOA able tumour may be found to be 
hopelessly \*ofnplicaled by granular infection or 
metastases^ in the liver or peritoneum ; and 
conversely, a large tumour may lend itself lu 
radical removal and permanent cure. Even 
cachexia, although ominous, may not^f)e a bar 
to a successful operation. Surgically speaking, 
the most hopeful cases are those in which the 
pylorus is obstrueltid at an early stage, because 
tlie patient is, more likely to seek advice while 
the disease is still confined to its seat of origin. 

An exploratory operation should only bo 
undertaken if t'ue str<*tigth of the patient is 
such as wdl eiiablt him lo survive removal 
the di>.v',ise ; otherwise the exploration has no 
object. 

Pornts to he I live sf I (/a, fed on Ope.nimj the 
Abdomen. — The stomach is examined, and the 
presence of cancer excluded or confirmed. 
Dilficulty may be experienced in differentiating 
between a chronic nicer witli induration and 
adhesions, and “ ulcer-cancer ” ; in croubtful 
cases it is safer to regard and treat the con- 
dition as cancer. 

Having identified the growtli, the conditions 
for and against its radical removal must thea 
be <letcrmincd. Atteiltion is directed to the 
following points : — 

1. The Extent of Involvement <f the Htomaeh 
itself. — This is estimated by inspection and by 
palpating both anterior and posterior walls of« 
the viscus between the fingers; growths origin- 
ating at tlie pylorus iK'ar the l(?sser curvature 
tend to sjiread towards the cardia, often un- 
eijuallyon different as])ects of the organ^ Mere 
extent of the disease is not in itself a bar to 
operation, as shosvn by cases of successful 
removal of the whole organ, Imt extensive 
dis^yxsc is usually associated wdth widespread 
in lection of the glands and with infected ad- 
hesions, both of which a»e likely sources of 
recurrence. 

2. Tlie Extension of Cancer to the Lymphatic 
Glands . — This is estimated by the enlargement 
and induration of the glands. * As in cancers 
elsevvherc, the glands may be enlarged without 
being infected, hence the advisaliility in doubt- 
ful cases of having one of them submitted to 
microscopical examination at the time of the 
operation. The coronary glands along the 
le.sser cui*\^atnre, lying close to the stomach 
between the layers of the gastro-hepatic omen- 
tum, are most often i^ifectcd in cancers of the 
pylorus and lesser curvature. They may he 
enlarged right up to the ca^’dia, and they should 
be removed as a routine procedure, at any rate, 
u|) to the point where the coronary artery joins 
the lesser curvature. The chain along the 
greater curvatufe more often escapes, but in 
pyloric growths the glands immediately below 
the tumour should be removed. Infection of 
the deeper glands lying along the upper border 
and partly embedded in the substance of the 
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pancreas is a serious complicatioiy as their 
removal adds greatly to the djffifulty of a 
radical operation. Infection of th^ portal or 
retro-peritoneal glands contra-indicates su^ h a 
procedure. 

3. Adhesions to and implication of adjacent 
organs add to .'the risk of a curative operation 
and diminish the chances of its achievement. 
Those most likely to be invol^’ed are the cohni, 
omentum, liver, pancreas, and abdominal wall. 
It is quite possible to successfully remove a 
portion of one or other of these structures, but 
it is rarely worth while to do so. Secondary 
growths in the peritoneum or liver contra- 
indicate removal. 

Having investigated and determined the 
above conditions, the surgeon must thereupon 
decide whether he is to abandon further inter- 
ference and close the belly, or proceed to the 
radical operation, or perform a palliative opera- 
tion with the object of diminishing the suffer- 
ings of the patient and of prolonging his life. 

The Jiadical Opferation : Reseotum of the Can- 
cerous Portion of the Stomach and Removal of 
the Associated Glands, — The sharp definition of 
►dhe growth at the pylorus resulting from the 
absence of cornmunicatifon between the duo- 
denal and gastric lymphatics allows of the 
section being made close to the tumour. On 
the cardiac side the growth usually extends in 
' the submucous coat beyond its apparent margin, 
so that thfe section shojdd be made at least 2| 
inches beyond this. The glands are removed 
along with the growth. There need be no fear 
of removing an amount of stomach beyond that 
which will permit of end-to-end junction of the 
divided viscera, as it is always possible to close 
each of them and re-establish comraunicjftion 
by means of a gastro-jej unostomy. 

Results of Resection. — The mmtality is 
necessarily high, probabl}^ about 30 per cent in 
experienced hands ; the chief causes of death 
are shock, peritonitis, pneumonia, and gangrene 
of the colon. ^Tlie mortality will probably be 
reduced wlien cases are brought to operation at 
an earlier stage of the .disease. 

Permanent Cures. — These would appear to be 
quite as numerous as after operations for cancer 
of the tongue or rectum. As such we may 
regard those who are aliv^e and well four years 
after the operation. Kocher, Jessop,* Mikulicz, 
Billroth, Hahn, and others report cases alive 
and well after eight jajr.rs. The histological 
characters of the cancer have a certain bearing 
on this question, the columnar epithelioma 
yielding the most favourable results because of 
its better definition and more accurate removal. 

The Condition of those 'who Recover . — The 
majority regain their former health and put on 
weight rapidly — up to 50 or 60 lbs. The motor 
functions of the stomach are recovered, the 
organ is able to empty itself, and the lactic 
acid diminishes or disappears. The hydro- 


chloric acid may or may not return ; where it 
is permanently absent, the patient may suffer 
from gastric discomfort and may be incapable 
of digesting butcher-meat unless the acid is 
administered along with the food. If only a 
small portion of the stomach is preserved, the 
patient may be compelled to take small meals 
at frequent intervals. 

Recm'rence. — If this is going to occur it 
usually shows itself wdthin two years. If it 
take place locally, the former gastric sufferings 
return and the disease runs its course as if no 
operiition had been performed. If it take the 
forhi of secondary growths in the liver, peri- 
toneum, or glands, the patient usually succumbs 
painlessly and without stomach symptoms. 

Palliative Operations. — The tendency is 
to restrict these within narrow limits. Gastro- 
enterostomy is only to be performed if the patient 
suffers decidedly from pyloric obstruction, and 
yet has a fair prospect of living for some time. 
In many cases the vomiting ceases, the nutri- 
tion improves, and for a time the patient may 
feel quite well ; but in a considerable proportion 
it gives no relief at all, or the patient never 
recovers his former health and sti’ength. The 
mortality is fully as high as after resection, 
chiefly because it is performed on patients who 
are unable to stand the radical operation. The 
causes of death are the same as after resection. 
The prolongation of life varies very widely : 
the longest recorded survivals in undoubted 
cancer are ‘2| years (Mikulicz), 31^ years (h^ltrauss), 
and years (Alsberg). The majority succumb 
to the original disease within a few months. 
Von Eiselsberg has practised exclnsion of the 
2 >ylornSy in addition to gastro-enterostomy, in 
order to prevent the discharge from the disin- 
^ tegrating cancer passing back into the stomach ; 
this is carried out by dividing the stomach on 
the cardiac side of the growth and stitching up 
each open end of the gastric tube. 

Resection of the cancerous seyment of stomach 
as a palliative operation is recommended by 
Mikulicz and by Robson and Moynihan. Ac- 
cording to Mikulicz the mortality is less than 
after gastro-enterostov^y, there is greater relief 
from pain, there is more often increase in the 
body weight and strength, and the subsequent 
death is more often an easy one, being usually 
due to secondary growths. Robson and Moy- 
nihan affirm that a local extirpation, even if 
followed by recurrence, will probably prolong 
life for a greater period and in greater comfort 
than a gastro-enterostomy. It is only feasible, 
however, in a small proportion of cases. 

Jejnnustomy, with the object of putting the 
stomach at rest, when^ radical removal of the 
cancer or gastro-enterostomy is impracticable, 
has been strongly recommended by Maydl. 
Most surgeons prefer to close the belly under 
these conditions, as life can only be prolonged 
for a few weeks, and the state of the patient 
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with an intestinal fistula is pitiable in the 
extreme. 

Ulcer-Cancer 

There is usually a long-standing history of 
ulcer, and the gastric contents show t,he presence 
of free hydrochloric acid, frequently in excess. 
There is usually more pain and tenderness tHan 
in other forms of cancer. The growth most 
often develops in the region of the pylorus or 
at the constriction of an hour-glass stomach. 
The diagnosis is very difficult, l^ho presence of 
a tumour l t being conclusive evidence of 
cancer, and even after the abdomen is opeiihd 
it may be difficult or impossible to differentiate 
the induration of simple ulcer from that which 
is due to the addition of malignant disease. 
The doubt may only be cleared up on micro- 
scopical examination of the specimen after re- 
moval. A radical operation is usually possible 
and successful. 

Cancer of the Cardiac End of the Stomach 
is either unattended with localising physical 
signs or it closely simulates the features of 
malignant sti*icture of the gullet. The question 
of gastrostomy may require consideration. In 
our own experience, while it averts starvation, 
and may prolong life for many months — the 
longest survival known to us being two years 
and five months — in the majority the patient 
drags out a miserable existence, and is unable to 
participate in any of the ordinary duties of life. 

Tumours of the Stomach other than Cancer 

Innocent connect ive-tUme turnours are very 
rare, and do not cause gastric symptoms unless 
they involve the pylorus or they are pedun- 
culated and block this opening. The myonia is 
the best known ; it may project into the interior 
of the organ and cause luemorrhage, or project 
externally, giving rise to a slowly growing, firm 
tumour, sometimes of considerable size. It is 
rarely diagnosed, but when met with after open- 
ing the belly it should be removed along with 
the portion of stomach to which it is attached. 

Sarcoma of the stomach i^ comparatively rare. 
Being associated with the same clinical features 
as cancer, it is usually mistaken for it until the 
specimen is examined after removal. Its treat- 
ment is conducted on the same lines. With 
isolated exceptions, the patient dies fretn recur- 
rence of the disease. * 

Adenoma, usually causes symptoms of pyloric 
obstruction, and is also liable to be mistaken 
for cancer. Sometimes it is decidedly pedun- 
culated ; more often it is sessile and impossible 
to differentiate from raajigilant disease. It is 
best removed by a radical operation. 

Dilatation of the Stomach 

Gastrectasis , — This, which is a common accom- 
paniment of gastric affections, has been already 


studied in relation to ulcer and to cancer. It 
may also rtsifft from external pressure on the 
pylorus or ^ duodenum, as by tumours of tiie 
pancreas, gall-bladder, liver, or retroperitoiK'n! 
tissues. The pylorus or duodenum ma; 5 f bo 
drawn upon or kinked b}^ perigastric jflfliesions, 
especially those resulting from gaH-stoncR, or by 
a movable right kidney. In a limited number 
of cases tliele may4)e no discoverable cause of 
the dilatation, ^ind the condition is then regarded 
as a neuro-paresis. Such id'opathic dilatation 
sometimes suj^ervones on operations, especially 
those which concurn the abdomen, and it may 
be a facF r in causing death. The physical 
signs of gastrectasis are sufficiently well known. 
Treatment is primarily directed towards the 
removal of any existing cause, and this may 
necessitate surgical intervention. Failing the 
fulfilment of this indication, or in addition to it, 
it may be necessary to drain the stomach by 
means of a gastro-enterostomy, and the size of 
the organ may call for reduction by rne'ans of 
gastroplication . 

Tuberculosis and syphilis of the stomach, and 
phlegmonous gastritis are beyond the scope of 
this article. ^ 

Operations on the Stomach 

Gastrosto7ny. — The object of this operation 
is to establish a gastric fistula. It is indicated 
in malignant stricture of the gullet, in order to 
feed the patient ; in innocent strictin’e, to per- 
mit of retrograde dilaCati^n ; in recent injuries, 
as from im23acted foreign bodies and corrosive 
liquids, to rest the gullet and favour healing. 

ffdie method associated with the name of 
Witzel yields the best results. Ihider local 
ames^hesia the belly is opened by a vertical ’in- 
•osion through the left rectus. The stomach, 
which'in oesophageal obstructions is small, emjity, 
and hidden behind the left V>bc of the liver, is 
drawn out at the wound. Having selected an 
area between the curvatures, it is secured by a 
couple of sutures, the ends of which are lield by 
an assistant. Having packed tin? operation area 
with gauze, an opening is niade in the anterior 
wall in the centre of the area selected. The 
opening should be large euougli tu admit a ffex- 
ibie rubber tube, about No. 12 English catheter 
scale. The tube should {^^eject oiie inch or 
more into <the hit(irior of the organ, and it is 
fixed to the edge of the ojioning by means of a 
catgut suture. In r^’der t(; invagiiiate the 
opening, two parallel folds of the anterior wall, 
one on either side, arc then raised and ajijiroxi- 
mated by a series of Hals tod's sutures, two 
abhve and two below' the tube ; the sutures are 
knotted and the ends cut short. The invagina- 
tion may with advantage be deepened by raising 
two similar folds on either side by a second series 
of sutures (Kader), the ends of two or more 
of these being left long to allow of their being 
passed through the edges of the jiarietal peri- 
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toneum, and thus fix the stomach to the nterior 
belly- wall. The external wound ^is (then closed 
around the tube. Special care mu^t be taken 
to fix the tube, as its untimely escape may be a 
soufee of difficulty ; a reliable method is to use 
a silver \ing which grips the tube, flush with 
the surface of; the abdomen, and provided with 
eyes, by means of which it is secured by a broad 
tape encircling the body or by strips of plaster. 
The usual dressings are applied, and held in 
place by a many-tailed bandage. A funnel is 
tlicn inserted into the outer end of the tube, 
and the patient is fed before leaving the table ; 
the tube is closed with a wooden spill and 
secured to the bandage with a safety-pin. 

After-treatment and patient is 

fed every two hours or so with meat teas, milk, 
gruel, plasmon, somatose, eggs, and alcohol. 
The tube is taken out and cleaned once a week, 
and may be changed after a month or so for a 
No. 14 rubber catheter. When the fistula is no 
longer* required, as after dilatation of innocent 
stricture, it closes ra|)idly on removal of the 
tube. 

The author has performed eleven gastrostomies 
«,for malignant stricture : the shortest survival 
was one month — the cjvncer having penetrated 
tlie pleural cavit}^ ; the longest, nine mouths ; 
the average of the series, three months. \ 
patient operated on by Prof. Annandale sur- 
vived two years and five months, cancer of the 
gullet baing verified post-mortem. Although 
the fistula occupies a de’[)endcnt point in the 
stomach, it is remarkably continent : the patient 
may cqugh after an abundant meal, even with 
the tube withdrawn, without a drop of fluid 
escaping. 

Vai^troiomp. — Tlie steps of this opei*ation 
have been described in the treatment of gastror- ^ 
rhagia. 

Gaiitropexi/. — Thk^ consists in raising and 
fixing the stomach in cases of gastroptosis. As 
originally practised, the stomach was fixed to 
the anterior abdominal wall, but as this method 
of fixation may interfere with the motor functions 
of the organ, it is noN;^' preferred to tighten up 
the structures which normally support the 
stomach, A series of silk siitures are passed 
through the gastro-iiepatic omentum in such a 
manner that when they are tightened up and 
knotted two horizontal folds ’resuR, and the 
lesser ciirvature of the stomach is suspended at 
a higher level. The firsfi thread is inserted close 
to the hepatico-duodenal ligament, and includes 
the ca})sule of the^liver; below, it is made to 
grasp the sero-im^scular wall of the pylorus ; the 
others range along towards tlie cardia (Bi^f). 
The gastro-phrenic ligament may also be 
tightened up. In one of dur own cases the 
gastro-hepatic omentum was so thin and trans- 
parent that the sutimes would not hold, but a 
satisfactory result was obtained by stitching 
the sero-muscular coat along the lesser curvature 


to ihe hepatic attachment of the round ligament 
and to the diaphragmatic peritoneum, 'fhe 
patient should lie for a month after operation. 

Gastroridiaphy . — This term is occasionally 
applied to the closure of wounds or of perforated 
ulcer of thq stomach. 

Gastrolysis . — This term refers to the separa- 
tion of perigastric adhesions. It has been 
described under this head. 

Gastro] dication . — This operation is associated 
with Bircher’s name, and is intended to reduce 
the size of a diluted stomach. As modified by 
Moypihan, a series of horizontal folds or tucks 
art made in the anterior wall of the organ by 
means of a number of silk sutures passed out 
and in through the sero-niuscular coat. The 
.’utures run from the lesser to the greater curva- 
ture, and when tightened up approximate the 
curvatures. 

Pylorodimis . — In this operation the pylorus 
is mechanically stretched and dilated. Loreta s 
method consists in opening the stomach near 
its outlet, and passing the fingers or a dilating 
instrument through the pylorus. Halm’s 
method, which is much safer and easier, con- 
sists in invaginating the anterior wall of the 
stomach by means of the forefinger, Jiiid pushing 
the latter into the pylorus ; as the resistance 
of the sphincter is overcome, two or even three 
fingers may be inserted until the channe] is well 
opened up. The procedure is contra-indicated 
if there is idceration or cicatricial contraction. 

P y loro plainly . — This operation, which consists 
in o])en linear division of the narrowed pylorus, 
is associated with 
the names of Hein- 
eckeand V. iMikulicz. 

Having opened the 
belly, tlie pylorus 
is drawn out at the 
wound, and is pack- 
e d r () u n d with 
gauze. Its anterior 
wall is divided longi- 
tudinally by an in- 
cision two inches in 
length, comrnenc- ^ 
ing on the stomach 
side of the pylorus, 
and prolonged through the latter by scissors. 
The upper and lower edges of the incisions are 
drawn widely apart, and are approximated by 
two rows of Vsutures in a direction at right 
angles to that of the original incision. A 
Robson’s bobbin may be used as an internal 
splint. 

The contra-indications and results of this 
operation have befen ^already described under 
Gastric Ulcer 

Gastrojdasty (Wblfler). — This operation im- 
plies the division of the strictured segment of 
an hour-glass stomach, and is carried out on 
the same lines as pyloroplasty. The incision 
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should be at least four inches in length. The 
operation is often rendered difficult by adhesions 
to the anterior abdominal wall, and on separat- 
ing the adhesions a gastric ulcer may be opened 
into. To prevent the re-formation of adhesions, 
the right free edge of the omentym may be 



Fig. 2. — Gastroplasty for hour glass stoniacli. 


brought up so as to lie l^etwecn tlie stomach and 
the parietes, 

Gauro - anasfornmi or Gastro - gastrostomy 
(Wolfler). — This operation consists m making 
a free communication between the two compart- 
ments of an hour-glass stomacli. It is carried 
out on the same lines as gastro-enterostomy, 
and the largest size of bone-bobbin may be 
used as an internal splint. The modification 
suggested by Watson consists in turning the 
pyloric segment over on to the cardiac portion, 
using tliQ constriction between them as a hinge ; 



Fig, 3. — Gaatro-anastoraosis or f astro-gastrostomy for 
hour-glass stomach. 

having fixed them together by sutures, the 
communication is effected through an opening 
made in the presenting surface of th'j pyloric 
compartment. • 

Gastro-enterostomij . — The communication be- 
tween stomach and intestine is usually made 
with the first part of the jejunum — gastro- 
jejunostomy. The opening in the stomach is 
made at a dependent poijit Close to tlie greater 
curvature. The viscera ar^ applied to each 
other so that the direction of the peristaltic 
movements shall be the same in both. 

The jejunum is either brought upwards in 
front of the colon and fixed to the anterior wall 


of the stomach —Wolfler’s operation, — or it is 
brought up behind the colon and fixed to the 
posterior wall of the stomach — von Hackers 
operation. There arci countless modifications 
of the procedure, especially as regards •the 
details of the anastomosis ; we shall -'^fierefore 
limit our description to the operationtf above 
mentionofl, either of which, v hen performed 
accuratel} , ‘gives excellent results. The* selec- 
tion of one or ^.)thev depends on the conditions 
present in each individual cas^\ 

Anterior Ghstro enterosfomi/ (Wiilfler’s opera- 
tion). — Having opened the belly and ascertained 
the exact eonditioa of the viscera concerned^ 
the firs: ‘-tep is t(j identify the upper end of the 
jejunum. The omentum and colon are raised 
with the left hand, while the extended fingers 
of the right are pushed along the under surface 



Fig. 4. — Scheme of methods of '?a8tro-enterostomy, after v. 

* ^Iikulicz. St., stomach ; f.c., transverse, colon ; j., jejunum ; 
(1) anterior gastro - enterostomy ; (2) posterior gastro- 

enterostomy. 

• 

of the transverse mesocolon until they reach 
the vertebrte. The first loop of the jejunum, 
which lies immediately to the left, in the angle 
between the mesocolon and tlA vertobne, is 
seized by the second and third fingers disposed 
like the blades of a scissors, and on pulling it 
forwards its connection with the fixed termina- 
tion of the duodenum becomes evident. We 
have only once failed to find the jejunum by 
this method — in* a case in which the colon was 
displaced and fixed by adliesions — and we were 
obliged to trace the §mall intestine upwards 
from the caicum. Having identified tlie 
jejunum, a point is selected ^bout twenty inches 
from its origin, and the loop is so disposed that 
its^ffei'ent and efferent limlis lie left and riglit 
respectively. The neck of the loop is encircled 
and constricted by a piece of narrow elastic 
tubing to prevent leakage. A point on the 
anterior wall of the stomach is selected, and 
the stomach as a whole drawn forwards into 
apposition with the jejunum, both viscera being 
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packed round with gauze. The ‘/posterior” 
sero-serous continuous suture is ^inserted for a 
length of two and a half inches ; on the intestine 
stitching close to and parallel with 'the mesen- 
terici attachment, on the stomach the line of 
suture should run from below upwards and to 
the rigiit, making with the horizontal an angle 
of about 45°, as it comes to be horizontal when 
the stomach is replaced (von Mikulicz). The 
ends of the suture are left longj, and gauze is 
packed in along either side of the suture line to 
absorb any contents which may Escape. Each 



Fia. 5.— Anterior gaatro-enterostomy and entero-anastomosis. ' 

viscus is then opei^d 3 mm. from the suture 
line ; any contents which escape are soaked up ; 
the bleeding points arc seized with forceps, and 
those in the stomach are ligatured. The edges 
of the openinfjs are united with a continuous 
catgut suture passed through all the coats. A 
large Mayo Hobson Ibobbin should be used as 
an internal splint ; it is inserted before com- 
mencing the anterior suture. In very feeble 
patients the anastomosis may be more rapidly 
effected by means of a Murphy button, the 
female half l:)eing inserted in the stomach. 

In non-malignant casej? I usually perform an 
entero-anastomosis in addition to the gastro- 
enterostomy, makir^g a communication between 
the afferent and efferent limbs of the jejunal 
loop about four inches below the junction w^th 
the stomach. This constitutes the most certain 
means of preventing the sb-called “circulus 
vitiosus,’’ or regurgitation of intestinal contents 
through the afferent limb into the stomach. 

Posterim' G astro-enterostomy (von Hacker^s 
operation). — After opening the abdomen, the 


on^entum and transverse colon are turned up- 
wards and laid on a sheet of gauze. A sagittal 
slit is made about the centre of the transverse 
mesocolon, carefully avoiding the larger blood- 
vessels passing to the colon. The slit is en- 
larged witl) the fingers so as to expose the 
posterior wall of the stomach, which is then 
drftwn into the opening, or, still better, pro- 
truded by the fingers of an assistant from 
above. A few points of suture unite the 
stomach to the edges of the opening in tlie 
mesocolon. Thfc jejunum, at a distance of from 
eigh| to ten inches from its origin, is then 



Fig. 6. — Posterior gastro-entei’ostomy. Von Hacker’s operation. 

anastomosed with the stomach in the usual 
way. A Mayo Robson bobbin is again useful 
as an internal splint. 

In either of the above operations, it is 
recommended by Moynihan and others to 
remove an elliptical portion of mucous mem- 
brane in the case of each viscus, so as to prevent 
the formation of an obstructing ring and subse- 
quent narrowing of the opening. 

If the operation is followed by vomiting 
beyond that which can be ascribed to the 
anfesthetic, the stomach should be emptied and 
w’ashed out by means of the tube. 

Gastrectomy — Resection of the Stomach. — This 
is almost exclusively performed in cases of 
malignant disease. If it is not necessary to 
interrupt the continuity of the organ, the 
portion resectfed should be in the form of a 
wedge or ellipse, in order to avoid an irregular 
gap and a complicated line of suture. The gap 
is sutured at a right angle to the long axis of 
the stomach, so as not to narrow the lumen. 
In the majority of bases in which the continuity 
of the organ is interrupted, the resection in- 
volves the pyloric segment, and is spoken of as 
a pylorectomy, although a good deal more than 
the pylorus is taken away. 

Resection of the Pyloric Segment — Pylorec- 
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tomy , — The incision is made irl or near Ihe 
middle line. Having opened the belly, onr 
first concern is to determine the seat and extent 
of the cancer and its amenability to radical 
cure, especially noting the condition of the 
lymph glands, the nature of the adhesions, and 
the presence or absence of metastases. If the 
operation is to be proceeded ^’’^th, the tumour 
is drawn forwards into the wound, to facilitate 
the separation of the omenta. In separating 
the transverse mesocolon, any enlarged glands 
are left attaciied to the stomach. The vessels 
on the stomach side are merely seized 'with 
forceps, but on the side of the colon they are 
ligatured. If the mesocolon is invaded by 



7.— Gastro-enterostomy after resection of pyloric portion 

of stomach. Billroth’s “ second method ” of pylorectomy. 

cancer, it is questionable if the operation should 
be proceeded with, because tying the colic 
vessels imperils the vitality of the colon. If 
the right and left colic arteries be ligatured as 
well as the middle, the central portion of the 
colon is almost certain to perish, and must 
therefore be resected straight away — a serious 
addition to the operation. The lesser omentum 
is separated along the upper ,border of the 
growth, all glands being left attached to the 
latter. If the glands be enlarged they should 
be removed along the whole length of the lesser 
curvature, Care being taken to secure the 
bleeding points, as they tend to retract beneath 
the costal margin. Id clearing the pyloro- 
duodenal junction, the common bile-duct may 
be in danger if the parts have been displaced 
by contracting adhesions, as is frequently the 
case in ulcer-cancer. 

When the growth is completely isolated it is 


drawn out o^ the wound, and the peritoneal 
cavity is shut off with gauze. The duodenum 
is to be divided half an inch from the margin 
of the cancer. The section is made bet^^ecti 
two clamp-forceps, and each cut j^urface is 
cleansed with a sublimate swab aqd wrapped in 
gauze. The pylorus is raised along with the 
growth, and the stqmach is cut across t^\o and 
a half inches beyond the margin of the cancer. 
The section fte made between clamp-forceps ; 
two pairs graip the upper h: If, and other two 
the lower half, the assistant supporting the 
cardiac portion while the section is being made. 
The tumour is laid aside, escaped gastric coif 
tents are wiped away, and the cut edge of the 
stomach is disinfected. The forceps on the cut 
end of the stomach are relaxed sufficiently to 
allow bleeding from the vessels, and these are 
now secured and ligatured. The soiled gauze 
is replaced. 

The further steps of the operation depend on 
the amount of stomach which has been re- 
moved. If it be possible to join the duodenum 
to the stomach, this is best carried out by 
Kocher’s method. The cut end of stomach is 
closed by two rows of^ sutures, and the duoi^ 
denum is inserted into its posterior wall, the 
communication being effected by sutures alone, 
as in a gastro-enterostomy, or by means of a 
Murphy button (f inch). 

Where the interval between the viscera is 
too great to allow of direct junction, the cut 
end of each is closed, and communication be- 
tween them is established by means of a 
gastro-enterostomy — “ the second method of 
Billroth.” 

Tl^e suture lines are painted with iodoform 
cream, the gauze packing is removed, the 
viscera replaced, and the abdominal wound is 
closed without drainage. 

If K ocher’s operation has been performed, 
and there is regurgitation of intestinal contents 
and vomiting, this usually ceases if the patient 
is turned over on to his right sicie. 

Complete Extirpation of the Stomach . — This 
operation is carried out oh the sanje lines as an 
extensive resection. It is only practicable 
v;hen a portion of the gullet below the 
diaphragm or a portion of the cardia can be 
preserved.^ Tlw) duodenum is joined to the 
lower end of the msophagus ; or, if this is 
impossible, the duodenum is closed, and a loop 
of the jejunum employed to re-establish the 
continuity of the alimentary tract. Although 
this operation has been performed successfully 
OTj several occasions, it is ohly called for in 
very exceptional cases, and can rarely be 
expected to afford a permanent cure. 

\ 

Stoma^chics. — Drugs increasing the 
secretion of the gastric juice, such as aromatics, 
bitters, condiments (pepper, mustard, etc.), 
alkalies, alcohol, etc. ; some act locally pn the 
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gastric mucous membranes, others reflexly by 
stimulating the buccal mucosa. 
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t>te also Children, Clinical E.^amination op 
{Mouth and Throat) ; Foot and Mouth Disease 
if Local Syrnptoms) ; Lung, Tuberculosis cf 
{Complications^ Alimentary ) ; Mouth, Diseases 
OF {Inflammatory Lesions) ; Mumps {Symptoms ) ; 
Nursery Hygiene {Mouth and Teeth). 

Stomatitis or inflammation of the mucous mem- 
brane of the mouth occurs at all ages, but is 
much commoner in infancy and childhood than 
at any other period of life. Several forms of 
stomatitis can be distinguished, and perhaps 
the most convenient classification is into five 
varieties : (i.) Catarrhal ; (ii.) Aphthous ; (iii.) 
Ulcerative ; (iv.) Gangrenous, or Cancrum Oris ; 
and (v.) Parasitic, or Tli^ush. 

This classification is based chiefly on clinical 
appearances, and therefore cannot be regarded 
as final : it may be that wider knowledge may 
, enable us to arrive at some more accurate classi- 
fication 01 ^ a basis of etiology, but at present we 
know so little of theOaotors which determine 
the particular variety of stomatitis in individual 
eases that it would be premature to attempt 
any sucu classification. Probably the commonest 
of the five forms of stomatitis is the parasitic, 
or thrush, and next in order of frequency ^vould 
come the aphthous ; but as the catarrlial variety 
represents perhaps an earlier and simpler con- 
dition pathologically^ it is convenient to consider 
this first. 

Catarrhal Stomatitis 

A simple cati^rrhal inflammation of the mouth 
is common as an early manifestation of any form 
of stomatitis, but tho condition to wliich the 
term is usually applied, and in which the in- 
flammation does not pass beyond the catarrhal 
stage, is by no means common, at any rate 
amongst children. 

As an occasional occurrence it is aeon at any 
period of childhood or adult life. Some ob- 
servers have described it' as being particularly 
frequent during the first dentition, but the 1 
writer has been unable to verify this statement 
from his own observations. 

Its causation in some cases is obscure, the 
local condition appears to be Jhe expression of 
some general constitutional disturbance ; in 
other cases it is associated with the exanthemata 
particularly with measles ; in others again it is 
due to some local irritation, be it the eruption 
of teeth, the presence of foul or broken stumps, 


scaldingly hot substances, or the overuse of 
tobacco. 

Symptoms . — The inflammation affects only a 
portion of the mucous membrane, not the whole 
mouth, TL he part affected becomes at first 
redder than normal, and feels stiff and dry, 
causing coiisiderable discomfort ; at this period 
the mucous membrane may have a finely 
granular appearance, but in many cases, after 
a few hours, or perhaps a day or two, the mucosa 
becomes greyisli white and opaque, almost as if 
it had been rubbed with silver nitrate. Rarely 
thfrJ is some very superficial excoriation or ulcera- 
tion of the mucous membrane, and in a severe case 
the inflammation may spread to the deeper tissues, 
giving rise to some swelling and induration. 

in infants and young children there may be 
some constitutional disturbance, the temperature 
being slightly raised and the child looking pale 
and ill. Some degree of salivation may be 
present where the stomatitis is extensive, and 
the discomfort which attends sucking and eat- 
ing sometimes prevents the child from taking 
its food. But in most cases a catarrhal stomat- 
itis i.s not a condition of any se|*ious import, 
and it usually disappears in a few days with 
very simple treatment. 

Pathology . — To whatever causes catarrhal 
stomatitis may be due, the histological changes 
are probably the same, to wit a dilatation of the 
blood-vessels supplying the mucous membrane, 
a proliferation and shedding of the superficial 
cells of the mucosa, and a small round-cell infil- 
tration of the deeper part of the mucosa. No 
particular micro-organism has been associated 
with this condition yet, but it seems highly prob- 
able that some at least of the cases have a 
, bacterial origin. 

Treatment . — All that is necessary in most 
cases is to use some mild antiseptic application 
locally, bor infants and young children, the 
mel boracis, or glycerine of borax, is suitable ; 
for older children and adults, a mouth-wash may 
be used. Perhaps as good as any is the common 
combination of borax and potassium chlorate, 
which may be used in the following formula : 
Be Pot. chlorat. gr. vijss., boracis gr. x., glycerin. 
3 SS., aq. rosie ad ^j., as a mouth-wash. For the 
discomfort and hot smarting which are sometimes 
present the sucking of ice may be found useful. 
Care should be taken to avoid any food, liquid 
or solid, whick may irritate the mucous mem- 
brane, and in some cases it may be advisable to 
keep the patient on ‘‘slop-diet’’ for a day or 
two. Any gastro-intestinal or constitutional 
disturbance must be treated according to the 
indications in the individual case. Carious 
teeth or other sources of local irritation must 
also receive attention. 

Aphthous Stomatitis 

Aphthous stomatitis, sometimes called “ves- 
icular” or “herpetic” stomatitis, is extremely 
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common; indeed, according to* the writ€?r’s 
statistics, more than lialf the cases of stomatitis 
which occur in children are of this variety ; but 
statistics are not altogether reliable, particularly 
in comparing such a condition with thrush, 
which is so often part of some iiTore serious 
malady that it is apt to be overlooked, if nothin 
clinical examination, at e.ny rate in out-patient 
records ; and it seems probable that strictly 
accurate figures would show thrush or parasitic 
stomatitis to be the commoner of these two 
conditions. 

Aphthous sLomatitis is most frequen?* ^in 
children under four years of age, but is ver}^ 
rare under the age of six months. Although it 
occurs at any time in the year, it would seem 
to be more frequent during the cold months 
than in the summer. 

Symptoms. — In many cases soreness of the 
mouth is the first symptom not;ict‘.d, but it is not 
uncommoii for marked constitutional disturb- 
ance to precede the local manife.^tations. The 
child feels ill, and looks pale and miserable ; he 
is feverish, with headache and sometimes vomit- 
ing. These sjmiptorns may last one or two days 
before there is any complaint of soreness in the 
mouth. 

The oral appearances are very characteristic. 
On the anterior portion of the tongue, on the 
dorsum and at the edge, there are rounded, 
greyish-white opaque patches (aphthie), some- 
what like blisters, on the mucous membrane, 
surrounded by a narrow, dark-red zone of 
hypenemia. These patches have a diameter 
varying from one millimetre up to luilf a centi- 
metre, and vary in number from two or three 
up to fifteen or twenty ; they are often slightly 
raised when they first appear. Similar patches 
are almost always present on the inner surface 
of the lips, especially the lower lip, and are 
sometimes present on the buccal mucosa, the 
hard and soft palate, and the anterioi pillars 
of the fauces ; rarely aphthie are seen on one 
or both tonsils. xVfter a few days these patches 
become shallow ulcers or erosions, generally 
with a greyish-white depressed base ; occasionally 
this process goes further, patches coalesce, and 
the ulceration is deeper and more troublesome, 
but as a rule the shallow ulcers heal rapidly, 
lejiving only for a short time minute grey scars 
in the mucous membrane. 

With the appearance of thesj aphlhm, the 
mouth is often kept open and there is some 
drivelling of saliva, the infant refuses its food, 
and even older children may find trouble in 
eating, owing to the pain and smarting which 
accompany mastication. Ev^n if no symptoms 
have preceded the onset of the oral symptoms 
the child now looks pale and ‘out of sorts,” the 
temperature in a mild case may not be over 
100'* ; in a severe case it may rise to 102“ or 
103“ F. The submaxillary and sublingual 
lymphatic glands are sometimes swollen and 


tender, and Jij sonm c ses, as a result of the 
drivelling of saliva, superficial erosions occur at 
the angles i)f the mouth having a white soddt*n 
appearance, a condition to which the Frejich 
have given the name of “perleche.” J'he dura- 
tion of the symptoms varies from four or five 
days up to two weeks or even longer : probably 
the average ^duration is about a week. 

Etiuloijy (ind Pathology.— 'I'liere can ])e no 
doubt that the depressed viiality which ac- 
companies miinv disorders, e pecially gastro- 
intestinal distil rl-aices in childhood, favours 
the onset of aphthous stimiatitis, but the actual 
exciting cause of this condition remains un^ 
known. observers have regarded it as 

couiparable to cutaneous herpes, and iiave 
attributed it to a nervous origin, hut there is 
little or no evidence in favour of this view. The 
condition rather suggests a mierobic origin, but 
no specific micro-organism has been discovered ; 
the writer has occasionally observed an eruption 
of pustules oil the oral region of the face during 
the attack of a])hthous stomatitis, an association 
which is at least noteworthy in connection with 
the mierobic theory. 

Even the nature of the aphthec themselves* 
is uncertain : by some‘* they are regarded as 
analogous to a lilister on the skin, the super- 
ficial epithelium being at first raised by an 
exudation of fluid, and then shed, so that the 
vesicle breaks, leaving a small ulcer ; by others, 
it is thought that therf is*nc) exudation of fluid 
sufficient to form a vesicle, but that the appear- 
ances in most cases are consistent with a simple 
infiaimuatory proliferation of the epithelium 
with death of the superficial layers. 

Treaimtnt . — In the case of an infant, refusal 
^of the breast or bottle may make it necessary to 
feed with a spoon, and for older children a fluid 
diet may be advisable for a few days, but it is 
important that the food shbuld Ix^ nourishing 
and plentiful : milk, lightly boiled or poached 
eggs, custard, raw meat juice, or red gravy from 
underdone meat — all these aro.% useful foods. 
Some antiseptic moutli-wash or application 
sliould be used frequently : for the younger 
children and infants the ]nel boracis or glycerine 
of borax may be apj)lied with a soft piece of 
clean linen ; or the following application may 
he used : — Potas«ii chloratis gr. x., boracis 
gr. X., mucilag. tragacanth. sij., glycerini sj., 
aq. ad 5 j. For older children and udults a 
mouth-wasli of pot. clWor. gr. x., sanitas llfx., 
aq. ad 5 j. is convenient. Tliere is some diversity 
of opinion as to the value o? potassium chlorate 
int^Tnally in these cases, but » in the waiter's 
experience it has seemed to be of very decided 
value for aphthoi^ stomatitis in children. 

Ulcerative Stomatitis 

Ulcerative stomatitis occurs most often in 
children of four to twelve years, that is, at a 
later period than the aphthous variety. It 
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very rarely occurs in infancy, but is seen 
occasionally in adults. 

Defective hygiene and ill-heath arfi important 
predisposing causes : many of the children who 
surfer ,from ulcerative stomatitis live in 
miserable surroundings, poorly fed and badly 
housed. The condition of the teeth also is an 
important factor : not only carious and jagged, 
but also dirty teeth are powerful exciting causes 
of ulcerative stomatitis. 

The stomatitis which is due to mercury may 
1)6 of catarrhal or of ulcerative variety, and 
may conveniently be mentioned here : it is seen 
Occasionally in those who are employed in 
trades which necessitate the frequent handling 
of mercury, and sometimes as a result of 
administration of mercurial medicines : in its 
mildest form, with slight swelling and redness 
of the gums and some salivation, it sometimes 
follows the taking of only a few doses of 
mercury in those who possess some special 
idiosyncrasy to that drug ; in this way the 
writer has known it to occur in infancy after 
only a few small doses of grey powder, although, 
as a rule, infants tolerate mercury well ; in its 
'more severe form, with ulceration of the gums, 
loosening of the teeth, or even necrosis of the 
jaw, and much foetor, it is generally due to 
prolonged absorption of mercury, whatever may 
be the source ; and it is important to remember 
that the individual doses given in such cases 
may be qliitc small, sq^that the cause is apt to 
be overlooked, and the administration of 
mercury continued under the impression that 
the quantity given is too small to account for 
the oral condition. 

The affections of the mouth which occur in 
syphilis hardly call for mention here, for a 
diffuse stomatitis of syphilitic origin would 
seem to be very rare, although mucous patches, 
or ulcers, particulai*iy on the tongue, are by no 
means uncommon, wdiether in congenital or in 
acquired syphilis. 

Syinpfoms. -jr Ulcerative stomatitis usually 
shows itself first at the free edge of the gums 
about the teeth ; the mucous membrane here 
becomes reddened and swollen, projecting 
slightly away from the teeth, and bleeding 
easily if touched. As the disease progresses 
there is actiial loss of surface, the mucosa being 
ulcerated first around the teeth, abd then in 
irregular and gradually extending patches. 
The ulcers usually have a dirty yellowish base, 
sometimes of a thick wash-leather appearance. 
From the gums theoulceration often extends to 
the inside of thcolips and cheeks, wdiich may be 
considerably swollen, but lack the brawny in- 
duration which is characteristic of cancrum oris. 
The writer’s experience agree^ with that of 
Henoch, that in many cases the ulceration 
spreads by contact ; an ulcerated surface on 
the gum corresponds with a contiguous patch 
on thp tongue or on the cheek. 


With this ulceration there is almost always 
more or less foetor of the breath, and this 
feature is so constant that the disease has been 
called “foetid stomatitis.” 

In a severe case the ulceration may extend 
deeply, pus is seen welling up between the 
swmllen mucosa and the teeth, and these latter 
may become loosened and drop out, or there 
may he some superficial necrosis of the alveolar 
margin of the jaw. Constitutional disturbance 
is usually marked in this disease : the child 
looks pale and ill, the temperature is raised to 
lOU or 102"’ F., and there is sometimes vomit- 
ing and headache. Some drivelling of saliva is 
usually present ; the saliva both in this variety 
and in the aphthous form of stomatitis is 
alkaline, sometimes indeed strongly alkaline, 
contrasting herein with the constant acidity of 
the saliva in parasitic stomatitis or thrush. 

The course of ulcerative stomatitis is almost 
always favourable, but in rare cases it proves 
fatal either by exhaustion increased by the 
difficulty in taking food, or, as it w^ould seem, 
by some toxicmic condition. The relation of 
stomatitis to pernicious antemia is uncertain, 
hut of recent years it has been suggested that 
an ulcerated and septic condition of the mouth 
^ process of auto-intoxication, give 
rise to pernicious anaemia ; and there can be 
little doubt that some of the constitutional 
symptoms which are associated with a severe 
and foul stomatitis are due partly at least to 
auto-intoxication. 

Fatliology . — In ulcerative stomatitis the early 
stages are probably identical with those occur- 
ring in catarrhal stomatitis, bTit tlie inflammatory 
process goes further : a disintegration of the 
mucous membrane and sometimes of the deeper 
parts occurs, and these are thrown off, leaving 
an ulcer, the base of which consists partly of 
disintegrating tissues, partly of fibrin. The 
process is due almost certainly to the action of 
micro-organisms, but beyond the common pyo- 
genic micro-organisms, particularly the staphylo- 
coccus pyogenes aureus and albus, no specific 
micro-organism has been found. 

Treatment . — The internal administration of 
potassium chlorate is especially effective in 
ulcerative stomatitis, producing marked im- 
provement generally in two or three days. For 
an adult a dose of ten grains may be given 
every foUr hours ; for a child of four years a 
dose of four grains every four hours will be 
sufficient. This drug may usefull}^ be combined 
with mix vomica and cinchona, thus : pot. chlor. 
gr. x., tinct. iiucis vomicse trtvijss., tinct. cinchon, 
CO. nixx., acid nitrohydrochlor. dil. TYiv., glycerin 
trxxxx., aq. ad ^j. Potassium chlorate may be 
given in the form of tabloids, and a combination 
with cocaine may prevent the painful smarting 
which sometimes results from the chlorate alone. 
As a mouth-wash the mixture of sanitas and 
potassium chlorate mentioned above is suitable, 
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or a weak solution of permang^^nate may ‘be 
use^ (liquor potass, permanganatis TUx. in an 
ounce of distilled water) ; in very foul cases the 
liquor sodee chlorinatae (nixx. in an ounce of 
water) may have a cleansing effect. By some 
it is recommended that the ulcers* should be 
painted daily with a solution of alum (gr. x. to 
5 j.) or of silver nitrate (gr. v. to ^j.), or flie 
glycerine of tannin may be used. 

In all cases the local treatment must be sup- 
plemented by a generous diet, which will have 
to be given usually in the liquid* form, and may 
comprise such food as has been rccommeiVled 
above for the cases of aphthous stomatitis : \n 
some cases it will also be advisable to order 
stimulants in the form of port wine, brandy, or 
champagne. 

Gangrenous Stomatitis (Cancrum Oris) 

Of all forms of stomatitis this is by far the 
most serious, and happily also the most un- 
comuion. Cancrum oris very rarely occurs in 
adults : it is seen most often in children between 
the ages of three and twelve years. Of 58 cases 
collected by Yates and Kingsford, 40 occurred 
within the firi^ two years of life, 17 between the 
ag('s of five and fifteen years, and 1 at twenty- 
six years. A greater liability of the female sex 
was shown in the same series, 36 being females, 
2 '2 males 

Any debilitating illness seems to predispose 
to this disease, but there seems to be some 
special liability to it after the specific fevers, 
particularly after measles; the writer has seen 
it also as a complication of tuberculosis. It may 
also follow some local injury ; for example, in 
one case under the writer’s care it followed the 
cauterisation of a small mevoid spot on the 
frienum of the tongue. A gangrenous sto- 
matitis occasionally follows the prolonged use of 
mercury, as in a child under the writer’s obser- 
vation ; and West alludes to a similar sequence, 
but it may V)e doubted whether tliese should be 
regarded as unusually severe cases of ulcerative 
stomatitis or as actual cancrum oris. 

There can be little doubt that cancrum oris 
should be regarded as a spef;ific disease, distinct 
even from the most severe form of ulcerative 
stomatitis ; and there is reason to believe that 
it is due to a specific micro-organism, a bacillus 
described by Lingard as “ thread-like, varying 
from *004 mm. to *008 mm., and ab^ut 'OOl 
mm. in thickness.” This bacilluls is found in 
large numbers in the zone of tissue immediately 
adjoining the slough. Other observers have re- 
garded the streptococcus, which has been found 
in some cases, as the cause of the disease. 

Symptoms . — The disease appears in the mouth 
as a reddish and then a bluish-red area in 
the mucous membrane, which quickly becomes 
ulcerated, whilst the surrounding tissues become 
swollen and indurated ; this area commonly 
appears first on the inside of one cheek, but it 

VOL. ty 


may begin over the alveolar portion of the jaw 
or on the insiefe of the lip. Holt mentions the 
occurrence of a similar process in the nose and 
in the external auditory meatus. A similar 
affection of the vulva, starting usually ^ on “the 
inner surface of tlie labia majora, is h^dly less 
frequent than the affection of the i^iouth.* 

The indurated tissue rapidly sloughs, and a 
dirty brownish or Itlack slough is left ex’posed 
on the inside o/ the mouth, whilst the infective 
process spreads outwards miti' the whole thick- 
ness of the cheek is tense and brawny, and the 
skin on the outside has a tense shiny appear- 
ance, with a bluish-red spot showing whore th» 
necrosis is approaching the surface. In this 
way the. whole thickness of one, and rarely of 
both cheeks, may slough, and complete destruc- 
tion of the cheek may occur, leaving a ragged 
opening into the mouth ; or if the sloughing 
occurs over the jaw the bone may be exposed 
and necrotic. The spread of the disease is fear- 
fully rapid : a few hours sufiico to enlarge the 
affected area from a small spot up to an area 
the size of a shilling or larger. Saliva flows 
from the mouth, and a horrible feetor accom- 
panies the gangrene, but fortunately the con-» 
dition is less distressing to tlie patient than 
might have been expected, for it is accompanied 
by little or no pain as a rule. 

The constitutional disturbance is usually 
great ; there is considerable pyrexia at first, 
but at a later stage the ^temperature* is some- 
times subnormal ; the heart’s action is rapid 
and feeble, and as the disease progresstis the 
patient shows tlie grey colour and ap^^thetic 
manner which go with a profound toxicmia. 

It is important to remember, however, that 
in sofne cases there is remarkably little con- 
•stitutional disturbance at first, and the child 
may play with its toys and take an interest in 
its surroundings when therft is already actual 
gangrene of the tissues. Hiemorrhage of any 
severity seldom occurs from the affected part, 
owing, no doubt, to thrombosis ^^f vessels oc- 
curring as the disease advances. 

As a result, perhaps, vf the inhalation of 
infective particles from the diseased part, 
broncho-pneumonia is a frequent complication, 
and diarrhma may result from the swallowing of 
gangrenous material, or indirectly from toxaemia. 

Prognosis . — The usual course of the disease 
is steadily downwards ; the gangrene shows, 
as a rule, no tendency t© spontaneous limitation, 
but extends rapidly until the child dies, usually 
of exhaustion. Rilliet and Rarthez, in 21 cases, 
saw only 1 recovery; West, in ^10 cases, saw 2 
reefiveries. The usual duration is from four to 
ten days. But it is encouraging to find that 
occasionally, even 7xfter sloughing has become 
so extensive as\o involve the whole thickness 
of the cheek over a considerable area, the dis- 
ease may cease to progress, either as a result 
of spontaneous limitation or as the result of 
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treatment. One caution, however, may be 
given in such cases ; there seems t/) be a tendency 
to cardiac syncope during convalescence from 
this disease, a tendency which is perhap. ex- 
plafned^.by the necrotic foci in the myocardium, 
and otliel cardiac lesions which were found in 
animals inoci.dated with the bacillus described 
by Lingard. 

Treatment . — It is all-imJ)ortant that treat- 
ment should be prompt and energetic in this 
disease ; the saving of the child', s life depends 
largely on early recognition and efficient treat- 
ment. It is now generally recognised that the 
only satisfactory method of treating cancrum j 
oris is by complete removal of the affected part, | 
and by the application either of powerful anti- 
septics or of the actual cautery to the apparently 
healthy tissue which is immediately adjacent 
to the sloughing area. These measures fall 
rather within the province of the surgeon than 
of the physician, and the present writer, there- 
fore, can hardly do better than quote the 
very full directions given by his colleagues Mr. 
Watson Cheyne and Mr. Hurghard : — “ All the 
parts whi(di are gangrenous must be clipped 
^away ; not only the soft parts, but the portion 
of the jaw affected mu^t Ije removed, and this 
should be done till a surface which bleeds every- 
where is exposed. Having in this way got rid ! 
of all the gangrenous tissue, pressure is applied j 
and the bleeding arrested, and then strong j 
nitric acKl is painted^ over or rubbed into the i 
raw surface. This is best done by means of a 
stout glass rod or glass brush. The acid is 
alloAvetl to act for about ten minutes, fresh 
applications being repeatedly made during that 
time. When the surgeon is thoroughly satisfied 
that every portion of the disease is destroyed, 
the action of the acid is arrested by the applica- 
tion of a saturated solution of carbonate of 
soda, which is pod'red on the part until the 
acid is completely neutralised as is shown 
when bubbles of carbonic acid gas cease to 
form. . . . T^ie part should then be powdered 
with iodoform, and full-strength boracic oint- 
ment spread on butter-cloth applied with boracic 
lint outside it. The mouth or vagina should 
be washed out with sanitas and water, about 1 
part in 12, several times a da}". The wound 
will begin to granulate in five or six days, and 
then the weaker boracic oiutmcAt may be 
substituted.” 

Messrs. Yates and Kingsford record three 
cases in which recovery occurred after removal 
of the sloughs, fallowed by swabbing the ad- 
jacent tissues \^ith a solution of perchlorido of 
mercury (1 in 500) ; the parts were then dressed 
with lint soaked in a weaker solution of the 
same drug (1 in 1000). In oiio^ case this treat- 
ment arrested the disease when the application 
of nitric acid had been unsuccessful ; but re- 
petition of the treatment on several days may 
be necessary if the sloughing recurs. 


The possible causal relation of streptococci 
to this disease has suggested the injection, of 
antistreptococcic serum, and recovery has 
followed its use after other means had failed 
to arrest the gangrene (Cahall). 

Every effort must be made to support the 
chdd’s strength by nourishing food and stimu- 
lants. Egg-and-brandy mixture, yolks of egg 
mixed with beef-tea, custard, “trifle” (made 
with sponge-cakes, sherry, milk, and eggs) — any 
such foods ma;^ be used, and should be given 
at short intervals. Any signs of cardiac failure 
wilLmall for further stimulation by strychnine, 
and perhaps digitalis or ammonium carbonate, 
and it may be necessary to keep the child in 
the recumbent position to prevent syncopal 
..ttacks. 

Parasitic Stomatitis (Thrush) 

Thrush is a disease chiefly of early infancy : 
it is only rarely seen in older children or adults. 
In infants it occurs most often as a complica- 
tion of gastro-intestinal disorders, but is seen 
also in any enfeebled condition, and in adults 
at the end of phthisis or other exhausting 
disease. It is due to an invasion of the epi- 
thelium by a fungus, the saccharomyces or 
oidium albicans, which consists of oval cells 
and longer mycelinm-like threads which dip 
down between the superficial layers of the 
epithelium, but not into the deeper part 
of the mucosa. The white patches consist of 
this fungus together with epitlielial cells and 
bacteria. 

Si/mptoms . — Small creamy-white raised specks 
which enlarge and coalesce are seen first, usually 
on the mucous membrane of the cheeks, then 
on the tongue, lips, palate, and fauces, making 
in a severe case a thick curd-like coating over 
considerable portions of the mucosa. At the 
edge, of these patches the mucous membrane 
can be seen to be slightly reddened in some 
cases, showing that some degree of catarrhal 
stomatitis is associated with the parasitic 
growth ; but in many of these slighter cases 
there is nothing whatever, so far as naked-eye 
appearances go, to^ suggest any inflammation 
whatever, and it may be doubted whether the 
parasitic invasion is necessarily associated with 
any stomatitis. 

The mouth is usually rather dry than other- 
wise in eases of thrush ; there is no tendency to 
drivelling of ^saliva. Idie saliva is almost in- 
variably acid. 

In severe cases thrash may interfere witVi 
suckling, and in this way hinder nutrition, but 
otherwise it seems to add little if anything to 
the constitutional (Jisturbance due to the 
gastro-intestinal or other disorders which 
usually precede it. 

Thrush rarely extends beyond the mouth, 
but occasionally it spreads down the msophagus, 
and still more rarely into the stomach. Cases 
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are on record in which it has been* found in the 
small intestine and in the cfeciim, so that the 
popular idea of thrush “ going through ” the 
child has some basis in fact ; but the redness 
about the buttocks which usually gives rise to 
this expression is due in almost all csises to the 
irritating fieces resulting from the associated 
gastro-intestinal disturbance, and not to thrush. 

It is said, however, that in rare cases thrush 
has occurred on the mucous membrane of the 
anus and genitals : the writer Jias never met 
with it either here or in the intestine. • 

Thrusli selduin lasts more than a few days jf 
actively treated, and is of little importance per 
sc. unless it interferes with the taking of food 
in the case of a feeble infant. In the very rare | 
cases in which it spreads down the oesophagus j 
it has been known to interfere with deglutition , 
{vide Gastro-Lvtkstinal Disortvkrs of Infancy, I 
vol. iii.). 

Treatment . — The mouth should be wiped out 
carefully after every feed witli a soft piece of 
rag dipped in glycerin of borax, or the mel 
horacis may he smeared over the affected part. 
In some cases a spray may be more convenient, 
and a solution of sodium benzoate or of borax 
(gr. XV. to 5j.) or sodium sulphite (oss. to 5j-) 
should be used. 

Great care must be taken to keep all teats 
and bottles which are used for feeding scrupu- 
lously clean, and it is advisable also to have 
the mother’s nipples washed carefully with some 
boracic acid lotion ilftcr each suckling, as there 
is some risk of making these sore otherwise, 
and some observers have thought that the 
mother’s nipple may become infected by the 
thrush parasite. 

It is important to improve the child’s con- 
dition by appropriate treatment of the diarrhma 
or other disorder which may have predisposed 
to the thrush, and in some cases, both in infants 
and in older children, the appearance of thrush 
may be an indication for the use of stimulants. 

StOm3.tO-. — In compound words sUmuitO' 
(Gr. cTTo/xa, the mouth) means relating to the 
mouth ; e.g, stomatomycosU parasitic disease 
of the mouth), stoinatonecy'osis (caiicrum oris), 
and stomatoplasty (plastic surgery of the 
mouth). 

Stomatodaeum or Stomo- 

dasum. — In Embryology this teiyn is Supplied 
to the primitive mouth ; about the fifteenth day 
the foregut opens into it (through the disap- 
pearance of the bucco-pharyngeal membrane), 
and the anterior opening of the alimentary 
canal is thus formed. • 

Stomocephai US. — A teratological 
type in which there is cyclopia along with 
smallness of the lower jaw and mouth and the 
presence of a buccal proboscis. 

stone. See Bladder, Injuries and Dis- 


eases of (Ualcuius Vtslcw) ] Children, Clinical 
Examination of (Urinary System) ; Gall- 
Bladder A>»D Bile-Ducts, Diseases of {Chole- 
lithiasis) ; Kidney, Surgical Affections • of 
{Pyelitis^ Stone in the Kidney and ^Ureter ) ; 
Lachrymal Apparatus, Diseases of {Er(wetory 
Apparatus^ Calculi) ; Lungs, PnIeumonokoni- 
osis {Stonemason's , Lany) ; Nose, Foreign 
Bodies {Rhinolithx) ; Pancjikas, Diseases of 
{Pancreatic Lithiasis) ; Penis, Surgical Affec- 
tions of {Preputial Calculi) ; ihtosTATE Inland 
(Prostatic Concret ons) ; Scrotum and Testicle, 
Diseases of iScrotid Calculi) ; Urethra, Dis- 
eases of (Calculi) ; Urine, Pathological^ 
Changes in {Urinary Calculi) ; Vesicu];A^ 
Sem in ales ( Calculi ) . 

Stools.— Intestinal Sand. 

See also Abdomen, Injuries of {Symptoms^ 
Blood in the Stools) \ Beriberi Black- 

water Fever {Symptoms) ; Cholera, Epidemic ; 
Cholera Nostras ; Diarkiuea ; E.eces and 
eVosj References ; Gastro-Intestinai. Disorders 
OF Infancy {Diam'hoea) ; H.ematemests ; In- 
testines, Diseases of ; Intestines, Surgical 
Affections of ; AV^mcF.x{Ohstructive, Siyns of), 
Liver, Diseases of {Acute Yellow Atrophy, Symp- 
toms) ; Liver, Acute Hepatitis ; Mel^ena ; 
Mesenteric Glands {Tuherculosls) ; Sprue 
{Clinical Featur'es) Sprue {Hill Diarrhoea)', 
Typhoid Fever {Etioloijy, Symptoms), m 

, This article deals solely with the subject of 

! enterolithiasis. Other facts relating to the 
stools are dealt with in the article “ ICliCEs,” 
vol. iii., p. 241. 

Enterolithiasis ma}^ be defined as the forma- 
f^OH of concretions witliin the lumen of the in- 
testine. X distinction must be drawn between 
true enterolithiasis and ])seudo-entcrolithiasis. 
In the latter condition, hard, scybalous, dried-up 
fiecal masses, gall-stones, or substances which, 
having been ingested, have remained undigested, 
are present within the intestine ami are passed 
per lectum. The true intestinal concretions 
ai'e usually of small size, like sand or gravel, so 
that the terms intestinal sand and intestinal 
gravel appropriately designate the condition. 
The formation of larger concretions -intestinal 
stones or enJ;eroltths — is of still less frequent 
occurrence. 

InteMinal Sand and Gravel (Sable intestinal, 
Gravier intestinal ; Darmsand, Darmgries). — 
This condition is one of considerable rarity, and 
there is consequently but littl(? literature on the 
subj<|ct. Attention was first directed to the 
condition by Laboulbene in 1873. He recorded 
6 cases. In the majority of these the said 
particles consiste'4 of a nucleus of undigested 
vegetable cells, around which there was inorganic 
material, mainly lime salts. In 1896 Mongour 
recorded the case of a young woman who passed 
in the stools yellowish-white calculi, varying in 
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size from an orange-pip to a haz^-nut, and com- 
posed of organic matter and of calcium and 
magnesium salts. In the same year Mathleu 
an€^ Kichaud recorded 2 cases : the first tnat of 
a womciv of twenty-eight years, the second that 
of a«womap of fifty-two. The sand in both 
cases consisted of organic matter and lime salts 
in varying proportions, ancj in the- second case 
the sand had a resemblance to plaster. In 
1896 Oddo likewise reported*' a case. The 
patient, a woman of fifty and of gouty stock, 
passed large quantities of intestinal sand, com- 
jjosed of organic fVecal matter and of salts of 
lime and magnesium. The largest concretions 
were of round form and the size of a small lentil. 
Of the four last-mentioned patients two suffered 
simultaneously from membranous colitis. 

Dieulafoy in 1897 put on record 8 cases 
which had been under his own observation. 
The youngest patient was a girl of four and a 
half years, the oldest a lady of fifty. From a 
study of these cases and of those x>i*6viously 
recorded, Dieulafoy concluded that there is an 
intestinal litliiasis, comparable to biliary and 
urinary lithiasis, manifested by sand, gravel, or 
calculi, consisting in pach case of fcocal organic 
matter and of inorganic material in variable 
proportions, the inorganic matter being mainly 
salts of calcium and magnesium. He stated 
that in many cases intestinal lithiasis should be 
considci;ed merely as an iiidication of chronic 
colitis and of memLnuious colitis, as in the 
majority of patients mucous casts were passed 
from the rectum simultaneously witli the passage 
of sifnd or gravel. In other cases intestinal 
lithiasis is a manifestation of the gouty diathesis, 
hi some of I )ieLilafo 3 ^’s cases the passage of the 
sand was accompanied by few subjective symp- 
toms of a mild character. Other patients 
sutlered from attj^iks of severe abdominal pain 
lasting usuall}^ for some hours, and terminating 
on the passage of sand or gravel from the rectum. 
The frequency of these attacks varied greatly 
in difierent <!ases. In some the}’' recurred every 
few days, in others only at intervals of some 
months. Dieulafoy's account of the clinical 
manifestations of intestinal lithiasis and his 
pathological observations are the most import- 
ant that have been recorded, and although fresh 
cases have been reported since 18^7, there has 
been hardly any notew^orthy addition to our 
knowledge of the subject. 

A case occurring in a lady, aged thirty, was 
recorded by Thomson and Ferguson. The sand 
when placed in w*ater rapidly sank. It was of 
brownish-yelloV colour and resembled uric «acid. 
There was no trace of sclerenchymatous tissue 
or of magnesium, and the* murexide test gave 
negative results. The sand /consisted of 28*5 
per cent of organic and of 71 ‘5 per cent of 
inorganic matter, the composition of the latter 
being: — calcic carbonate 11*7 per cent, tricalcic 
phosphate 87*3 per cent, and insoluble residue 


(silica) 1 per nent. The pigment was thought 
to be a substance intermediate between • the 
0 "dinary bile pigments and stercobilin, whilst, 
from the ready solubility of the sand in dilute 
acids, it was thought that the sand was probably 
formed in 'the ileum. 

* Two cases of intestinal sand in women 
between thirty and forty years of age were 
published by Eichorst in 1900. Both patients 
were affected with membranous colitis. The 
sand in the first case was of greyish-yelloAv 
colj'ur and of earthy consistence, whereas in 
ih e second case the sand particles were globular 
or irregular in form, of a greyish-yellow or pale 
brown colour, did not exceed 2*8 mm. in dia- 
meter, were hard, and consisted mainly of 
calcium carbonate. Sir Dyce Duckwmrth and 
A. E. Garrod recorded a case in 1901. The 
patient was a woman aged thirty-three, of gouty 
stock. She suffered from intractable diarrhena 
for two months before sand was found in the 
motions, but on every subsequent examination 
sand was detected. It resembled uric acid, was 
reddish-brown in colour, finely gritty, and con- 
tained 12*4 per cent of water, 26 per cent of 
organic material, and 61 per ceiit of inorganic 
matter, calcium phosphate being the chief 
mineral constituent. Two cases have been 
recorded by Barton (1901). In the one the 
sand resembled uric acid, with occasional small 
pieces like quartz or mica, and appeared to 
consist mainly of insoluble lime crystals ; the 
other case was that of a boy who, *^it is said, 
passed from the rectum large (quantities of sand, 
consisting of ammonia magnesium phosphate. 
Deetz (1901) records the case of a woman aged 
fifty. In this case there was no history of gout 
either in the patient or in her parents, and she 
was n(ff affected with membranous colitis. The 
small brown sand particles were spherical or 
hemisqdierical in form, with pointed crystalline 
ofishoots from them. They contained no 
cholesterin, and did not give the reactions of 
bilirubin or cellulose. The main inorganic 
constituent was calcium phosphate. 

From a consideration of these cases, it 
appears that intestinal sand and gravel is most 
common in women between the ages of thirty 
and fifty, but that men and children may also 
be aftected. In some cases the gouty diathesis 
seems to be an etiological factor of some im- 
portance, av\d in the majority of cases the 
patient suffers from colitis, diarrhoea, or con- 
stipation, or gives a history indicating some 
antecedent inflammation of the intestinal 
mucous membrane. The quantity of sand 
passed at any one time varies from an amount 
so small as only to be detected on careful 
examination of the fseces, to several teaspoon- 
fuls, or, as in some cases, to “an enormous 
quantity.” The passage of the intestinal sand 
or gravel may be unaccompanied by subjective 
symptoms, but in most cases there are attacks 



STOOLS 


405 


of severe abdominal pain, recurring at variable 
int^vals of time, and lasting usually for some 
hours, the pain being general throughout the 
abdomen, or more intense in some particular 
region, such as the right or left hypochondrium, 
the epigastrium, or the region of ttie cicciim. 
The pain may be accompanied by vomiting aigd 
hatulent distension of the abdomen. 

The condition has to be diagnosed more 
especially from biliary and renal colic, ap- 
pendicitis, and gastric ulcer. Tiie passage of 
gall-stones prv rectum may lead to error in 
diagnosis; ))Uu gall-stones, if numerous, Vre 
facetted and differ in composition from true 
intestinal concretions, which contain both 
organic and inorganic material, the latter being 
mainly calcium and magnesium salts. 

On microscopic examination, true iiitestinal 
sand is readily differentiated from that form of 
pseudo-enterolithiasis in which the so-called 
sand consists of sclerenchyma. Sclerenchyma 
cells- -barvd, thick-walled vee'ctable cells — are 
present in abundance in pears, and the in- 
dividuals who are reported to have passed 
“sand” consisting essentially of sclerenchyma 
cells have usu*ally been in the habit of eating 
this fruit in more than moderate quantities. 
Cases of this nature have been recorded 
by Eichorst, Furbringer, Delopine, Naunyn, 
Shattock, and others. The “sand” in these 
cases consists of small, irregular, pale yellowish 
or greyish-brown, exceedingly hard particles, 
and these* when examined microscopically are 
seen to be thick-walled vegetable cells. The 
amount of sand passed in these cases is often 
considerable. In Shattock’s case the patient 
would, after an aperient, “ frequently pass as 
much as two ounces of the sand.” 

The formation of larger intestinal stones or 
enteroliths is likewise of rare occurrence. Of 
these it is usual to distinguish three forms : — 
(1) Concretions composed chiefly of phosphates, 
and formed around a foreign body such as a 
fruit-stone, dead parasite, or gall-stone, which 
constitutes the nucleus of the concretion, it 
is to ingestion of much indigestible vegetable 
material, or of earth or sand, that the formation 
of such enteroliths is mainly ascribed, and we 
may note that phosphatic stones, consisting 
mainly of ammonia magnesium phosphate, 
together with hair, bran, or other foreign sub- 
stance, are of common occurrence in Hhe in- 
testine of the horse. (2) Faecal concretions, 
consisting nvainly of undigested vegetable 
material or dried fseces, partially impregnated 
with phosphates of calcium and magnesium. 
(3) Concretions resulting frpm ingestion of 
medicinal substances. Th^sse stones are usually 
composed of calcium or ma^.nesiiim carbonate. 
The patient has as a rule previously siifFered 
from hyperchlorhydria, and calcium and mag- 
nesium salts have been taken in large quantities 
over a prolonged period of time, and remaining 


in the intestinal ean;\l have formed a solid mass 
of large size. In such cases of pseudo-entero- 
lithiasis, calculi consisting of sodium bicarbon- 
ate, calcium carbonate, and magnesium carbonate 
are recorded by Langenhagen, and cabuilf of 
magnesium carbonate by Spill mann.^ Calculi 
of this nature mav, moreover, be \n part com- 
posed of salql (Leo), bismuth, etc. 

The treatment of enterolithiasis must be 
directed to the#relief of pain end to the cure of 
the causal coudition. Dieuiifoy recommends 
opium, intestinal lavage, appropriate diet, and 
mineral water such as that of Vichy. Eichorst’s 
first pctienl was successfully treated by regula-^ 
tion of the diet, by abdominal massage, laxatives, 
and rectal injections of warm saline solution. 

S'tora.g'e. Water Cisterns^ 

etc.). 

StO rax.— Prepared storax (Styrax Pree- 
paratna) is a purified balsam got from the trunk 
of a tree (La/uida/mdar orientalis) growing in 
Asia Minor ; it contains styrene, cinnamic acid, 
styracin, etc. ; it acts in the same way as the 
balsams of Tolu and Peru ; it is used externally 
(mixed with olive oil) to kill pediculi, and rarely* 
internally ; its dose is o to 20 grains, and it 
enters into the composition of Tinctnra Ben- 
zoini Composifa, 

StOrer'S Method- — A method of ex- 
amining the rectal mucoqs membrane (by in- 
sp(‘ction) : the finger is placed in the vagina, 
and tlie posterior vaginal wall is nressed back- 
wards and downwards until the rectal \ 4 Till is 
inverted and extruded through the anal aper- 
ture. See (TYN.ECOiiO(n% Diaonosis in^ {Rectal 
E.r( ? niination^ Me thods ) . 

StOVa,ine« — The hydrochloride of alpha 
dimethyl-aminopropauol ben/pate, a salt which 
has been used instead of cocaine, from which it 
differs in being a vaso-dilator and not a vaso- 
constrictor, and also in having a tonic effect on 
the heart. As a local amesthetfc to mucous 
surfaces it may be employed in a. 5 or a 10 per 
cent solution ; it may also be given hypoder- 
mically as a 0*5 per cent solution in distilled 
water (with the addition of adrenalin), and it 
is also of value for intraspinal injection. See 
Anaesthesia A 

Stoves. See Ventilation and Warminu 
{Stoim). 

Strabismometer. , See Strarismxjs 

(Meamirement^ Sfrahornetry). 

^ • 

Strabismus. 


Introductjon • • • • .400 

True StrabtsmuI^ ..... 400 

Paralytic . . 400 

Non-Paralytic . . .406 

Latent Strabismus . . . .407 
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Hee^ also Amblyopia {Congenital ) ; Auditory 
Nerve and Labyrinth {Localisation of Lesion 
of Nerve Deafness ) ; Brain^ Tumours of {Diag- 
nosis^ Tumours of Crura Cerebri ) ; Brain, Sur- 
GPMiY OP {Intracranial Jnfiammaiion^ Lepto- 
meningitis) ; Gastro - Intestinal*’ Disorders of 
Infancy {Chronic Diarrhoea.^ Complications ) ; 
J4 ydrocephalus {Symptoms) j Malingering 
{Ocular ) ; Meningitis, Tuberculous {Symptoms ) ; 
Meningitis, Epidemic Cerebro-Spinal {Symp- 
toms) ; Nose, Nasal Neuroses {Strabismus ) ; 
Ocular Muscles, Affections of {Paralysis) \ 
Syphilis {Tertiary^ Eye Affections ) ; Tetany 
{Motor Sy7nptoms), 

The visual mechanism which controls a pair of 
normal human eyes is capable of directing the 
visual axis of each to the same point of an 
object simultaneously. This point is termed 
the “ point of fixation.’^ 

• If the object be sufficiently remote {e.g. at 
the horizon), the infinitesimal convergence of 
the visual axes may practically be disregarded, 
and the eyes are said to be in their “primary 
position” with axes parallel. 

By exercising the function of convergence the 
point of*^ common fixatipn can be brought to 
within a few inches of the face, and by conju- 
gate vertical, lateral, and torsional movements 
of the eyes a vast area of space is brought 
within the range of simultaneous fixation. 

.Definition. — Strabismus (squinting) is the 
term applied when the visual axes do nol cros^ 
(or do not appear to cross) upon the point of 
fixation. 

Strabismus ma}^ be 

1. Apparent, or 11. True 

Apparent ^ Strabismus. — 1. Epicanthus . — In 
children an appearance of convergent squint 
may be due to a fold of integument overlapping 
each inner canthus and obscuring the nasal side 
of each globe — Epicanthus. If the redundant 
skin be pinched into a vertical fold, the de- 
formity disappears. It commonly undergoes 
spontaneous cure by the forward growth of the 
bridge of the nose. 

2. Angle Gamma. — The angle formed at the 
rotation point of the eyes between the optical 
axis and the line of fixation is termed the “angle 
gamma” (y). t Its average size is 5*". The 
centre of the cornea lying to the outer si(fe of 
the line of fixation, it is evident that the ana- 
tomical relation of the cornea, to the sclerotic 
may have an appreciable eh^ct on this angle 
and on the apparent direction of the eyes. 

The farther the centre of the cornea lies to 
the outer side of the line of fixation {i.e. the 


larger the angle gamma), the more an appear- 
ance of divergence will be given to the eyes, 
whereas the nearer it lies to that line, or still 
mo»'e when it lies to the inner side of it, an 
appearance of convergence will be imparted. 

It is worthy of note that a large angle is 
usually associated with hypermetropia, and a 
small or negative angle with myopia. We shall 
see later that the apparent squint induced is 
just the reverse of what is commonly found 
associated witl\. refractive errors in true squint. 

Cases of apparent strabismus can be easily 
ejjitiinated by any one of the methods men- 
tioned later for the detection of true strabismus. 
For very young children the observation of the 
symmetrical position of the corneal images of 
an ophthalmoscopic mirror may be specially 
commended. 

IT. True Strabismus 
may be paralytic or non-pai'alytic. 

The former is due to paralysis of one or 
several of the external ocular muscles, and is 
usually recognised by observing — 

(1) That the excursion of the eye being 
limited in the direction of action of the paralysed 
muscles, the primary deviation of the eye varies 
according as the eyes are turned more or less 
towTxrds the affected muscle, and the secondary 
deviation is greater than the primary {see 
“Ocular Muscles,” vol. vii.). 

(2) That diplop'm is complained of or can be 
soon elicited (by examination in the ‘dsiial way 
with a red glass before one eye and a candle- 
flame as the test-object) ; that the distance 
between the images increases as the eyes turn 
towards the paralysed muscle, and if the sound 
eye be closed the affected eye exhibits false 
projection, mistaking the actual position of 
objects {see “ Ocui.ar Muscles,” vol. vii.). 

AVhen we speak of strabismus ordinarily we 
mean the non-paralytic or concomitant variety 
in which — 

(1) The angle of squint remains constant in 
whatever direction the eyes are turned, except 
during the act of accommodation with associated 
convergence, and m general convergence is less 
marked because less easily performed in looking 
up than in looking down. Further, for any one 
point of fixation the angle of secondary deviation 
is epnal to the angle of primary deviation. 

(2) Diplojfla is not complained of. It can be 
elicited in most cases with considerable difficulty 

i by special methods, but the distance between 
the images remains the same whichever way 
the eyes are turned. 

The presence o| a squint in pronounced cases 
is so obvious that it can scarcely escape the 
attention of any ordinary observer, but without 
thoroughly understanding what really consti- 
tutes squinting, a false diagnosis may be 
made where no squint exists, or a minor devi- 
ation, say of 5*" or less, may be overlooked even 
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by a trained observer unless some special ti^st 
is applied. There is a popular notion that to 
reate a squint one has only to converge the 
isual axes forcibly towards the root of the nose. 
But since in this movement both eyes turn 
through an equal angle and are directed towards 
a common point of fixation, there is no actual 
sipiinting. 

Latent Strabismus. — A tendency to squint 
may be latent but habitually overcome by 
voluntary effort in the interests of binocular 
vision. Thi , may be termed a saperahle squint. 
Being thus d^iguised when both eyes are ayail- 
able for simulLaneous fixation, no deformity is 
visible, and yet the patient may suffer much 
discomfort from the extra strain on one or 
more of tlie ocular muscles. 

A squint which cannot be overcome by volun 
tary effoi‘t may be described as in^uperahle, and 
to this class the great majority of obvious 
s(|uints b(^long. 

Tiirj Detection of Strabtsmus. — Alternate 
Expemire The simplest means which can 

bo euqdoyed without any apparatus is to direct 
attention to some small, remote, but well-defined 
object, prcferfibly on a level with the eyes (or 
with the head thrown back it may be at a higher 
level, e.g. a chimney- top). The observer should 
place himself before the patient in such a 
position that he can easily watch the eyes with- 
out interfering with their lines of vision to the 
object selected, and then rapidly slip the back 
of his hand or an opaque card in front of one 
eye of the patient. If the remaining exposed 
eye possesses sufficient vision to see the object 
and has been exercising correct power of fixation, 
it will remain unmoved, but if it instinctively 
turns towards the object of regard, it reveals 
at once the faultiness of its previous position. 

Let the cover next be quickly transferred 
from the first to the second eye, and note 
whether the foianer remains with fixed gaze on 
exposure or alters its ])osition. If the imiscidar 
equilibrium of the eyes is perfect (“ortho- 
phoria ’’), no movement will be detected. If 
any movement of adjustment occurs, strabismus 
is at once revealed. ^ 

A converging eye must rotate out, a diverging 
eye must rotate in, a vertically deviated eye 
must turn down or turn up to correct the faulty 
direction of its visual axis. It is well to rej)eat 
tlie alternate covering several times in succession 
to secure the relaxation of a lateift or superable 
squint, and to make certain that the patient is 
trying to fix steadily and not moving the eyes 
needlessly. A glance behind the obscuring 
hand or card will in most instances show that, 
if the exposed eye ha*s adjusted itself, the 
covered eye has assumed tl ) squint. 

It now becomes evident that the movement 
of adjustment (“redress’") is not due to the 
rotation of one eye alone, but to a conjugate 
movement of both eyes. 


If one eye be very amblyopic or have a central 
scotoma, it ifiay fail to correct its position 
through inability to see the object selected. 
In such cases the squint is usually very pro- 
nounced, constant, and “monolateral.” ^ • 

If the vision of one eye is decidedly keener 
than that of the other, the poi^sesvsor * learns 
instinctively to use the better eye by preference 
I for fixation, and wlfbn both are uucovere’d, the 
I less keen eye jippears as the habitually squint- 
ing eye. Th^re is usually ai associated differ- 
ence of refraction. There may be an unequal 
retinal capacity tor vision. 

AUnnii, ■ >ng Sir<thi>^niui ^. — -One may often oW 
serve a squinter spontaneously fixing first with 
one eye , and then with the other, while squint- 
ing all the time. This is useailly a sign of 
approxiiiiately c(pial acuteness of vision in the 
two eyes, and a good omen for successful treat- 
ment. By the alternate exposure test, as above 
described, the great majority of squints can be 
made to exhibit alternation, but only the 
spontaneous cases deserve the title “ alter- 
nating.” 

A squint iiiay sometimes not reveal itself 
until a definite stress is tlirown upon the, 
function of convergence.* 

Having applied the alternate cover test to 
the eyes, fixing a distant object, it should be 
repeated, while attention is fixed on a near 
object such as the tip of the finger or, better 
still, a pin-point held ^at ordinary reading 
distance. The alternate covering may now 
reveal a perfect maintenance of etjuilibrium or 
a true convergent straVusnius, or the qovered 
eye may a])pear to turn outwards by relaxation 
of convergence. 

Ved'iable Squint. — In many persons, but 
Vsp(;cially in children, the degree of squint may 
vary greatly at different times, being increased 
by emotions of excitement, s^irprise, joy or fear, 
by digestive disturbance or fatigue. 

It may so completely disappear at times that 
it is difficult to reveal its ])r(^sence by any 
method. This is one of the best proofs that 
I squinting de])ends on a disturbance of central 
j innervation and not on peripheral muscular 
j inequalities. 

I To detect the smallest deviations in the 
1 visual axes and especially those which are 
j latent, tht^e is no surer method than the 
j Maddox Rod Test (“Ouui.ar xMuscles”). The 
I only difference between “ heterophoria ” and 
; “stjuint” is in the appli(^ation (ff the former 
I term to designate the minutger deviations which 
! can only be revealed l>y refilled methods of 
investigation. 

I (Jlasiiification of Concomitant Sqniyits. — Look- 
i ing to the relative position of the eyes, the 
I usual classificat^n is as follows : — 
j 1, Strabismus Convergem (“ Ksophoria ”). — 
i The visual axes turn inwards and cross in front 
I of the eyes. 
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2. Strabismus Divergens (“ Exophona — 

The visual axes turn outwards anB cross behind 
the eyes. ^ 

3. Strabismus Ascendens or Sursnmve.gens, 
— Tne ^visual axis of one eye trending to a 
higher let el than tiie other ; or 

4. Strabismus Descendens or Deormmvergens. 
— Where the visual axis of one ^eye trends 
towards a lower level thail the other. These 
last two deviations are included in the term 
“hyperphoria,” and all four are, comprised in 
“ heterophoria.” 

Clinically we recognise squints as — (a) Latent 
(either superable or too small to be noted by 
inspection), or (^) manifest (insuperable) ; (c) 
alternating, or {d) monolateral, including stra- 
bismus fix us ; (e) constant, or (/) periodic (inter- 
mittent, accommodative, or variable). i^See 
“Etiology of Squint,” p. 409.) 

Strabombtry. — Various means have been 
devised for measuring the degree of squint 
present. 

In the linear method, the well-directed eye 
is covered. The patient is asked to direct the 
squinting eye to a distant oVqect. A suitably 
.prepared millimetre scale is held close against 
the lower lid margin, io that the zero of the 
scale coincides with the vertical meridian of the 
cornea. Tlie better eye is now uncovered ; if, 
as usual, it assumes fixation of the distant object, 
the weaker eye turns in or out to resume its 
convergertt or divergent misdirection. The 
ntiinber of millimetres of departure of the 
vertical meridian of the cornea to the one or 
other t|ide of the mesial zero can now be read 
off on the millimetre scale and recorded. This 
metiiod is of some value as a preliminary to the 
operative treatment of strabismus by advance- 
ment of a rectus muscle. But since in con- 
comitant strabismus tlie visual lines cross at a 
definite angle, the^ size of this angle is the 
measure of the squint. 

The angular method, may be objective or sub- 
jective. Prac|ically all the objective methods 
arc based upon the relative position on the 
two eyes of the corneal image of a bright object. 
If both eyes be simultaneously directed towards 
a candle-flame, a small erect image of the flame 
will be reflected practically from the centre of 
each cornea. If the eyes be now slowly averted 
from the fixed flame, tlie images wilf appear to 
an observer to travel towards the corneal edge 
just in proportion to th€* extent of rotation of 
the eyes, until the reflections come no longer 
from the cornea but<the conjunctiva and sclerotic 
of each eye. i\ similar observation may be 
made, and with greater exactitude, with an 
ophthalmoscopic mirror. If the patient be 
directed to fix his attention on the central 
aperture of the mirror, the v^ual line of the 
observed eye coincides with the visual line of 
the observer’s eye, and the point of the cornea 
which is intersected by the visual line of the j 


fixing eye is thus most accurately determined. 
The observation may be made with daylight, 
the patient having his back to a bright window, 
or with artificial light in the usual ophthalmo- 
scopic manner. 

If the Corneal images occupy symmetrical 
po^sitions, no squint is present. But if one 
corneal image is central and the other appears 
displaced inwards or outwards, upwards or 
downwards, squint is revealed. For very exact 
observations it^miist be remembered that the 
centre of the cornea does not often coincide 
pre/isely with the visual line, nor with the 
centre of the pupil. But for making a rough 
estimate of the deviation Hirschberg showed 
that, given fairly well-centred pupils of medium 
'ize (3*5 mm.), if the corneal image on the 
deviating eye appears to stand at the edge of 
the pupil, there is from 15‘' to 20° of squint, 
and that this estimate may be increased to 45° 
if the image rests on the corneal border. 

Priestley Smith measures strabismus by means 
of a double tape and an ophthalmoscope. The 
one tape, a metre in length, is held by the 
patient against his temple, and extending to 
the handle of the observer’s oplithalmoscope 
preserves that distance between them. A second 
tape, graduated and numbered, extends from 
the ophthalmoscope to the surgeon’s disen- 
gaged hand, and passing between his fingers 
is weighted to keep it taut. The observer, 
throwing the light first on the fixing eye, notes 
its approximately central corneal reflection, and 
then turning the mirror towards the squinting 
eye, notes the eccentric corneal image. The 
patient is now recpicsted to follow the line of 
tlie tape from the mirror towards the surgeon’s 
free hand, which is gradually withdrawn in 
such a direction as may be required until the 
corneal reflex a])])ears to the observer to occupy 
a iiormtil position on the squinting eye. The 
rotation of the eyes thus measured by the tape 
represents the angular deviation of tlie s(]uint- 
ing eye. 

Another application of the same principle is 
found in the Aladdox Tangent Strabismometer 
for one-metre distan^’e, which can be affixed to 
the wall of any room. It consists of a long 
board graduated in tangents of degrees on 
cither side of the central zero. A small candle 
is fixed just in front of this midpoint on the 
scale, anl^ a string one metre in length depend- 
ing from the same point affords a ready measure 
of the patient’s distance from the scale. “ Plac- 
ing the patient facing the candle at the metre 
distance, the surgeon introduces his own head 
between the two, b^it a little lower down, about 
a foot away from the patient, and so that the 
root of his own nose is vertically under the 
rays of light which proceed to the patient’s 
eyes. At once the tell-tale corneal reflections 
reveal which eye is the squinting one.” The 
amount of squint is then measured by making 
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the fixing eye look along the scale from cipher 
to.cipher until the corneal image on the squint- 
ing eye appears to be no longer eccentric. 

“ Any vertical element in the squint can be 
similarly measured by the temporary adjust- 
ment of a vertical scale after measuring the 
horizontal element ; the vertical scale bejng 
placed under the figure on the horizontal scale 
which has been previously settled on, the 
patient being made now to look at that figure 
on the vertical scale which brings the reflection 
to the fixatuci position ” (Maddox). . 

Yet another method consists in holdi!te^ a 
small candle-liarno before the fixation j)oint of a 
perimeter, and then moving the flame along the 
arc of the perimeter until the observer's eye, j 
the candle llame, and the centre of the cornea 
of the squinting eye are all in lim . If the 
fixing eye has all the time been directed to the 
zero of the perimeter, the degree of deviation of 
the squ nting eye can be easily read on the 
periiiicter scale. 

All of the above are objective methods, but in 
some cases where double vision (;aa be elicited, 
a subjective method can be employed. For 
this purpose'we may most conveniently use the 
^laddox five-metre tangent scale and rod test, 
the patient himself reading oft the figure on 
the scale which appears crossed by the streak 
of light. 

The Etioi.ooy of Squint. — Very few infants 
squint at birth. Uncertain movements, slight 
temporafry nystagmus, and transient spasms of 
convergence are occasionally noted in the 
earliest months of life. Strabismus more often 
appears after the intellectual faculties have 
expanded sufficiently to allow of a desire for 
accurate visual impressions. 

It must be remembered that whatever in- ^ 
herited tendency to liarmonioiis co-ordination of 
the ocular movements a child may receive from 
its parents, it must learn for itself to direct its 
eyes simultaneously to a common point and to 
maintain binocular fixation upon that point 
even during movements. Javal has emphasised 
the extreme precision which is recpiired to 
secure perfect coincidence ,9! the retinal images. 
Out of this experience grows a sense of satis- 
faction in the avoidance of diplopia, a fuller 
appreciation of the solid shape, size, distance, 
and relative position of objects, and the fusion 
faculty ’’ once aroused becomes an iAstinctivc 
habit. Such appears to be the normal evolu- 
tion of binocular vision. 

If there be perfect symmetry of the orbits, 
of the ocular muscles and their controlling 
nerve centres, if the refract^ion of each eye be 
similar and the capacity for retinal perception 
be equally acute, the habi of fusion must be 
easily acquired. But if one eye has for any 
reason a difficulty in playing its part in the 
visual duet, the faculty of fusion may never be 
properly developed or may be beyond the possi- 


bility of acquisition by that individual, and the 
eye which is^ under disadvantage is likely to 
become a squinting eye. 

It is interesting further to note that aftcj' 
the fusion faculty has been acquired, it mi<y be 
lost by disease. Thus it is a comim)!* experi- 
ence that if an eye suffers a sj^rious loss of 
vision, e.(f. by the incidence of corneal opacity, 
or long-standing i^ataract, or destructive dis- 
ease of the fpndiis, it tends to diverge from its 
fellow. In some persons, ho vever, the habit of 
harmonious direction having been once acquired 
is so well preserved by the innervating centres 
that eveo l^lind eyes may maintain an appeai*- 
.an(;e oi ccu-rnal equilibrium. 

The most fanciful explanations are often put 
forward by the laity as to the cause of a 
squint. Some impediment to the vision of one 
eye while lying in the cradle, the evil example 
of a scpiinting nurse or playfellow leading to 
imitation, or some sudden shock or fright are 
among the commonest causes assigned. These 
may generally be dismissed as factors of no 
real iniportancc. Let us look into the matter 
more closely. 

Cimvenjent sti'ahimnus is by far the conv 
monest variety. Its Aiost usual onset is be- 
tween the ages of two and six, when a child is 
beginning to exercise accommodation with pre- 
cision, learning to enjoy picture-books, or later 
commencing lessons. 

Donders first drew attention to tlK) frequent 
association of hyperm^tropia and hypermetropic 
astigmatism with this form of s(|uint. He 
pointed out that in normal eyes the functions 
of accommodation and convergence go tiand in 
hand. A young hypermetrope must exert his 
accoAimodation to focus even a distant object, 
anil if the instinctive human habit of conver- 
gence of the eyes is not resisted at the same 
moment, he will find himsell looking at a nearer 
point than he intended and receiving a double 
image of the object which he desired to fix. 
He must then either relax his accommodation 
and convergence and accept a single ill-defined 
image, or dissociate his ai^commodative from his 
convergent impulse, or maintaining accommoda- 
tion and convergence to the extent required 
for clear definition must turn both eyes to the 
right or left by a conjugate lateral impulse so 
as to allow* one eye to fix the object and let the 
other appear to do all the squintiiig. That 
this latter plan is th« one usually followuKl in 
the production of convergent strabismus there 
can be no doubt. It alfprds at once an ex- 
planation of the reason why, when both eyes 
ai^ open the ‘‘fixing” eye is always the eye 
wuth the keener vision, why when one eye is 
covered the sqiiint commonly “alternates” as 
mentioned in ^e earlier part of this article, 
and to some extent why it is “concomitant.” 
While there is much truth in this ingenious 
explanation, it is not the whole truth. There 
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is not such a constant relation between \cconi- 
modation and convergence. I there were, 
then all hypermetropes should squint, those 
with slight error squinting little, those with 
high- refractive error squinting much. Actual 
observafioti does not bear that out. There may 
be hy|lermetrppia and no squint. There may 
bo little hypermetropia and much squint, or 
vice ve:Ha. By most persons* the acts of ac(‘om- 
modation and convergence can ,be performed 
separately or judiciously blended in such pro- 
portions as to maintain binocular fusion and 
avoid s(piint. The desire for single vision is 
tbp real safegujird. 

Donders’ theory appears, however, to be the i 
true explanation of the large class of periodic ' 
(accommodative) s(piints in young persons. 
Carried further, it seems to explain the lessen- 
ing of convergent squint which is often noted 
as age advances and accommod;itive power 
weakens. 

Divir\ieni strdhisvms may bo explained in the 
same kind of way, especially when, as is so often 
the case, it is associated with myopia of un- 
0(jual degree in the two eyes and with defective 
'^ision in one eye. A myope in looking at any 
object rc(piires to exert no accommodative power 
until it lies between liim and his farthest point 
of distinct vision, namely the point in space 
which represents the conjugate focus of the 
I fovea of his fixing eye. The higher the myopia 
the less need for accommodation. It is not 
uin;e{isonable to suppose that in some individuals 
this predisposes to a lessened activity of the 
associated centre for convergence. But owing 
to the fact that myopia is not often ])rcsent in 
the first years of life, being gradually developed 
in adolescence or at least after the fusion fatality 
has been acquired, persons with myopia of * 
e(pial or nearly equal amount and with good 
vision in each eye preserve the fusion faculty, 
and exercising convergence with little or no j 
impulse to accommodation, do not squint. | 
But if the myopia be of very high degree, the 
maintenance of the strong convergence re(]uired 
to maintain fusion at ^ plane so near the face 
(e.f/. in reading without glasses) becomes irksome 
and is gradually relaxed. Further, if one eye 
bo much more myopic than the other, or from 
any cause, congenital or acquired, has poor 
vision, it receives so little retinal siimulus to 
fusion that the innervation impulses sent from 
the centre of coiivergent^e become feeble by 
disuse. Thus a tendency" to ‘^insufficiency of 
coiivergciice ’’ induces first a latent divergence 
of the visual axei^^ then an occasional deviation 
outwards of the weaker eye during inattention, 
fatigue, indisposition, or attempted strong 
convergence for a near point and fiiialljq 
permanent divergent strabisiryj^. The proper 
exercise of convergence giving place to a conju- 
gate lateral movement, the squint may alternate 
voluntarily or be made to show alternation, 


just as in convergent strabismus, by alternate 
covering of the eyes. 

Strabismus ascendens or descendeus is more 
often latent than manifest. Like the commoner 
forms already discussed, it doubtless originates 
in some obstacle to facile fusion, some structural 
or Junctional asymmetry of the elevating or 
depressing muscles or their nerve centres. By 
the voluntary exercise of special muscular effort 
in the interest of binocular fusion it can often 
be overcome, and only manifests itself when an 
impediment to vision is present in or before 
one f eye. Here again “ alternation ” of the 
squint can usually be demonstrated, the one 
I eye ascending to fix, the other descending, 
i x\ combination of vertical and lateral strabis- 
mus is not uncommon. 

The mohility of the eyes in s(pJbint varies in 
difterent individuals, and should always be 
tested- Many people imagine that the marked 
inversion of the deviating eye in convergent 
strabismus is comparable to tali])es of the foot, 
and associated with a contracture of the internal 
rectus of the affected eye, or a palsy of the 
external rectus, and that in divergent strabis- 
mus these conditions arc reversed. * 

Such a conclusion is iieve^r justified until the 
full range of possible movement of the eyes 
has been tested. This may residily be done by 
directing the patient to fix one’s finger-tip, and 
then without turning his head to follow the 
finger with his eyes as it is moved to the right 
or left, up or down, oi' approximatedr to the 
root of the nose. The action of single muscles 
is thus fairly brought out, as well as the conju- 
gate lateral, conjugate vertical, and convergent 
ca]>acity. 

In more refined diagnosis the angular ex- 
c\irsion of each eye may be accurately measured 
by moving a fine test object along the arc of a 
perimeter, noting the limit of fixability, and 
comparing it with the normal range. In con- 
vergent strabismus it is not at all uncommon to 
find soiiii' restriction in the direction of action 
of each external rectus, but (except in the rare 
condition known as “ strabismus fixus,’’ in which 
I there is apparently ,some congenital adhesion 
to the inner side of the globe restricting move- 
ment) each eye can usually be turned volun- 
tarily outw-ards, and there is no rigid contracture 
of the internal recti. 

SimilaMy, in divergent strabismus w'e can 
usually demonstrate readily that each internal 
rectus is well able to rotate the eye towards the 
nose under a conjugate lateral impulse, and that 
it is to the weakness or instability of the func- 
tion of convergence that the deformity must be 
assigned. , 

The State of Vision in the Squinting Eye . — 
An eye which habitually squints has almost 
invariably a higher refractive error and poorer 
vision than its fellow, even with a correcting 
glass. Some are congenitally amblyopic. Some 
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have a central scotoma and are incapable of 
vision with direct fixation under any circum- 
stances. Others have obvious disease of the 
media or fundus. All of these conditions lessen 
the retinal perception and facilitate the mental 
suppression of the diplopia, which tnight other- 
wise be expected to annoy the squinter. , 

The question has often been discussed as to 
how far the defective vision is the cause or the 
consequence of squinting. The answer seems 
to be that in a majority of cases it precedes 
the squint and is an important factor in its 
production by interfering with the .Vision 
faculty. But considering the great improve- 
ment of vision which can be sometimes secured 
by solitary systematic exercise of a s(]uinting 
eye, there can be little doubt that the defect 
may be increased and the squint aggravated by 
disuse of an eye (amblyopia exauopsia). 

The Treatment of Strarismus. — The ulti- 
mate object is tVie development or encourage- 
ment of the fusion faculty ; and tlie earlier it 
can be applied the better the prospect of cure. 

Optical Treatment . — The first need for eyes 
capable of fixation is the correction of any re- 
fractive errdr, in order to secure defined retinal 
imjiges, and in hypermetropia to relax accom- 
modative strain. 


with a shade so accurately adjusted to the con- 
tour of the sitin around the orbit that this eye 
cannot be^ used at all. The refractive correc- 
tion must at the same time be continued to the 
uncovered eye. The immediate effect of^ this 
is merely to transfer the sipiint to the excluded 
eye without actually lessening iCs Jimofnit, and 
if that were all, t}>e method would be valueless, 
but the real objebt of tin* treatment as now 
applied is tc^ stimulate the use of the bad eye 
and induce ip it a dc.sire to olay its jiart subse- 
quently in vision with both eyes open. To be 
most effective the shadii should be worn con- 
stantly. Javal of Paris has devoted ma*iy 
years of assiduous labotir to studying the results 
of the ^ above method, and to him also is due 
the credit of introducing the orthoptic treat- 
ment by stereoscopic exercises to a recognised 
place in ophthalmology. 

Orthoptic Treotment . — The first essential for 
its successful employment is a consciousness of 
diplopia, and if this is not already yiresent, it 
I must be crcjited if possible. 

I It may )>e elieited in some cases by ydacing a 
I prism base downwards before the deviating eye 
I and using a candle-flame in a darkened room ps 
1 a test object. A retl glass before one eye 
I heightens the contrast between the images. 


In convergent strabismus the accommodation | 
should be paralysed with homatropin or atropin j 
to estimate the total hypermetropic or astigmatic | 
error, if any, and should be kept paralys€id for 
some time (three or four weeks at least) to 
break the habit of persistent accommodation 
and to let the wearer depend on the glasses. 
The effect of this treatment is most marked in 
accommodative strabismus, the squint often 
disappearing as soon as the glasses are put on, 
but reappearing when they are removed if fixa-- 
tion is attempted. Their constant use, how- 
ever, often breaks the squinting habit, and 
these cases generally gain greatly in msthetic 
appearance, and a few actually acquire binocular 
vision. 

Cases of unequal myopia and of anisometropia 
associated with a tendency to divergent stra- 
bismus (if capable of maintaining convergence 
by voluntary efforts) often derive great benefit 
also from the regular use of correcting glasses. 

In a large proportion of cases the defective 
vision of a squinting eye prevents it from 
utilising fully the optical benefit conferred by 
the spectacle lens, and the next stage of the 
treatment consists in the systematic, preferential, 
or solitary use of the feebler eye. 

Treatment hy Solitary Exercise . — In con- 
vergent strabismus this ra|iy be secured to a 
certain extent by continuing the application of 
atropin to the good eye b .t not to the weaker 
one. The latter then retains the advantage of 
accommodation, and may now become the fixing 
eye by preference. To ensure this with more 
certainty, it is better to cover up the good eye 


Javal recommends that a large sheet of card- 
board should be held vertically between the two 
eyes, one edge resting against the nose and> 
brow, and that the tiamj be held a!? about two 
metres distance, ft* double vision is nol- at 
I once appreciaii^d, alter;iaie ex])osure of the eyes 
should be employed to rouse it. The experiment 
must be repeated fre(]iu‘ntly and daily until 
! diplopia is established without any artificial 
1 assi'stance. The next stage recpiires the use of 
I a stereoscope, with -4- fin sph. lenses in place of 
the usual prisms. The patient must also wear 
! his proper correcting spect^icles. 

I To a normal pair of eyes a pair of stereoscopic 
; pictures seen through the lenses at their local 
i distances will appear single, and this without 
i any accommodative or convergent efibrt. To a 
i S( join ter they will app^far double (if conscious 
’ of liis diplopia). By gradually diminishing the 
I distance between the jiictures the patient should 
! at length be able to fuse them into a coincident 
I impression. The distance must now be daily 
I increased* and the exercise continued until 
' fusion is secured in the normal position. Only'' 

I simple geometrical figui’es or elementary pictures 
; in which each unit of the pair is the complc- 
! ment of the other unit shc^uld be employed, 
i Worth has introduced ai^ ingenious stereo- 
! scope (“ Amblyoscope ”) consisting of two tubes 
; (each containing^ a lens and mirror), so shaped 
and hinged a\to enable them to be adapted to 
the angular obviation of the eyes, and eacii 
carrying a transparent tost object at the focal 
plane of the lens, both lens and test object 
complying with the conditions mentioned above. 
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Each tube can be separately illuminate J. By 
increasing the brilliance of the ilKamination of 
the image which is falling on the defective eye 
and weakening, if need be, that of the b'^tter 
eye, ♦uhe sense of diplopia is aroused. The 
pictures being dissimilar can be readily de- 
scribed *by thfi patient, and being gradually 
brought together their combination presents 
some n^w h^atiire for description, Tlie exercise 
consists in a gradual training to fu^i the images. 
This method seems specially usefi^l lor young 
children. Priestley Smith’s “heteroscope” de- 
serves mention as another recent device for 
orthoptic exercises. 

Controllexi or Bar-Reading . — A further means 
of encouraging binocular reading, advocated by 
Javal, consists in holding an opaque rod such 
as a pencil vertically between the eyes anfl the 
printed page at such distance that the letters 
which arc shut off by the rod from one eye are 
visible to the other, and reading with both eyes 
open can be carried on uninterruptedly, pro- 
vided ea(;h can take its share. 

It is, however, only the slighter cases of 
strabismus, or those which have been rendered 
slight by operation, which are capable of cure 
by orthoptic exercises, and it must be confessed 
that the results are often very disappointing, 
probably because the treatment is not applied 
early enough. 

« Operative Treatment . — This should never be 
undertakcmuntilsome or all of the above methods 
havg been exhausted, nor* should it be recom- 
mended in young children, whose powers of in- 
nervation are necessarilv immature, and whose 

f u } 

visual powers are undeveloped. 

In (convergent strabismus of 15" to 20" the 
simplest surgical remedy is the division of ‘the 
internal rectus of the squinting eye. The 
average effect of a single tenotomy is found to 
be a reduction of wnvergence by about Uj”. 
If the primary deviation amount to, say, 35" 
to 40°, the effect may be divided between the 
two eyes b}^ tenotomy of each internal rectus. 

tTi’eat care must Ix' exercised, especially in 
young persons, not to ])i^>duce too full an effect ; 
indeed it is a safe rule to leave a few degrees of 
convergence uncorrected by operation, for as 
life advances the convergence spontaneously 
lessens and may give place to divergence if the 
internal recti have been weakened tV )0 much. 
Many surgeons prefer to advance the insertion 
of the external rectus muscle instead of tenoto- 
mising the internal rectus, claiming that it 
gives a better range, of mobility, as well as a 
better cosmetic ^'esult. For slight cases, a 
simple tenotomy is more expeditious, requirA 
less afi-er-treatment, and is practically satisfactory 
to most people. ' , 

Where the squint exceeds 3/, and in all 
cases where the outward movements of the eyes 
are feeble, advancement of the external rectus, 
combined with tenotomy of the internal rectus, 


is demanded. In the worst cases the combined 
operation may be necessary for each eye befojre 
the deviation can be satisfactorily remedied. 

In divergent strabismus, simple tenotomy of 
the external rectus is seldom of much benefit, 
and except in the slighter degrees of insufficiency 
of convergence, the advancement of the internal 
rectus is to be preferred, or must be superadded. 

P'or an account of the usual methods of per- 
forming these operations, the reader should 
consult any text-book of ophthalmic surgery. 

Vertical deviatlom of slight degree are usually 
reliewid by the use of prisms in the correcting 
glass(?s, but if causing annoyance or disfigure- 
ment, operative benefit may be obtained by 
tenotomy of the superior rectus of the upturned 
i'-re or the inferior rectus of the downturned 
eye or both. 

St ra. bo mo try. See Strabismus (3fea- 
snrement of Degree). 

Strain. See Heart, Myocardium and 
Endocardium ((General Fathologj/, Etiology). 

Stralt.“~The narrow part, e.g. the upper 
strait (or brim) of the pelvis. 

Strait-waistcoat. See Insanity, 
General Treatment of {MecJiayiical Restraint). 

Stramonium. See also Analgesics; 

I’liARMACOLOGY ; etc. — The dried seeds of Datura 
stratnoniu7)i^ containing an alkaloid, dafuriue^ 
identical with atropine. Dreparation — Ex- 
tractum Stramonii. Dose — J--1 gr. The dried 
leaves of the same plant contain the same 
principles, but in less constant proportion. 
Preparation. — Tiiictura Stramonii. Dose — 
4 5-15 m. 

The action of stramonium is similar to that 
of belladonna ; but it appears to be less suitable 
for all the purposes for which the latter is 
employed, with the exception of relaxation of 
the bronchial tubes. It is therefore preferred 
for cases of asthma. It may be administered 
internally, smoked as cigarettes, or the fumes 
of a burning powder containing stramonium 
may be inhaled. Such powders usually contain 
! stramonium, cannabis indica, lobelia, and nitre. 

I The proprietary asthma “cures” are of similar 
I composition. 

St rahgfvlation. See Asphyxia 
(Causes); Hernia (Conditions of Strangida- 
tion) ; AIedicine, Forensic (Death from 
Asphyxia) ; Ovaries, Diseases of (Cysts, 
Twisting of Pedicle, Diagnosis) ; Peritoneum, 
Acute Peritonitis, General (Etiology ) ; 
Scrotum and Testicle,* Diseases of (Ectopia 
Testis). 

Strangfury. — Micturition accomplished 
with pain, and generally drop by drop. See 
Colic (Diagnosis); Micturition (Pain). 
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St. Raphael. See Therapeutics, Health 
Resorts {Riviera). 

Strassburg’s Test.— The sugar and 
sulphuric acid test for bile acids in the urine ; 
if violet colour, indicates the presence of the 
acids. ^ 

Strath pefFer. B • lneology {Great 
Britain) ; Mineral Waters {Chalybeate and 
Sidphated) ; Therapeutics, Health Resorts 
{Scotch). • 

Stratum. — A layer, lamina, or 
brane ; e.g. the various strata of the skin {stratum 
rorneum, gramdosvm^ l/ucidnm^ and Maljnghii), 
the stratum bacillorum of the retina, and the 
stratum zonale of the corpora quadrigernina. 
See Skin, Anatomy and Biiysiology of. 

Strauss’ Reaction. See Glanders 

{Diagiiosis). 

Strauss’ Sig-n.— A means of determin- 
ing the central or the peripheral origin of facial 
paralysis : in the central form, the injection of 
pilocarpine pauses no difference in the amount 
of perspiration on the two sides, whereas in the 
peripheral form the secretion on the affected 
side is retarded. 

strawberry Tongrue. See Scarlet 
Fever {Symptomatology^ Tongue). 

Streak. — A line, stripe, or furrow, e.g. the 
primitive streak in Embryology. 

Streams. — Rules for the prevention of 
the pollution of streams and rivers by solid 
matters, sewage, trade and mining effluents, are 
stated ill the Rivers Bollution IVevcntion x\cts ^ 
of 1876 and 1893, and in the Public Health' 
(Scotland) Act of 1897. 

Streets. — The rules for the making of 
new streets and for the scavenging and cleans- 
ing of them are embodied in various Acts of 
Parliament, including the Public Health Act of 
1875, the Public Health Act Amendment Act 
of 1890, the Towns Impj^ovement Clauses Act 
of 1847, the Public Health (London) Act of 
1891, and the Public Health (Scotland) Act 
of 1897, etc. 

Strepto-. — In compound wor^s strep to- 
(Gr. o-TpcTTTo?, twisted or pliant^ means twisted 
or chain-like, e.g. streptohacilli and strepto- 
bacteria (bacilli or bacteria in chains). 

Streptococci. — Cocci linked together 

in chains ; e.g. the streptocqccus diphtherict, the 
streptococcus erysipelatis^ the streptococcus pyo- 
genes^ etc. See Bone, Disi ases of {Osteomyelitis 
due to Pyogenic Infectioii) ; Diphtheria {Morbid 
Anatomy and Pathology) ; Disinfection ( Ways 
of Egress of Infection ) ; Ear, Acute Inflamma- 
tion OF THE Middle {Causes ) ; Ear, Middle, 


Chronic Suppuratt^ix {Bacteriology) ; Ery- 
sipelas {Etihlogy) : Heart, Myocardium and 
ENDOCA iiDjUM {Malignant Endocarditis) ; 1 m- 

MUNiTY {Streptococcal Infections) ; Intestines, 
Diseases of {Bacterai in the Intestinal l^act) ; 
Joints, Diseases of (Pyo(/e?i7>) ; Lun^,, Tubercu- 
losis OF {Pyreccia., Camse of) ; Mhninoes OF THE 
Cerebrum^ {Purulent M ni)igitis, Etiology) ; 
IsosE, Examination^ of tiik {i'haracter of Secre- 
tion) ; Nose,# Accessory Sim ses, Inflammation 
of {Etiology^ Bacteriology) ; Peritoneum, Peri- 
tonitis {Bacicri' logy) ; Pharynx, Acute Pharyn- 
gitis {llo.gyiftd Sore Throat) ; Pleura, Diseases 
OF '\f^ai}iology. Bacteriology) \ Pneumonia, lif^c- 
TERiOLOGY OF ; RHEUMATISM, Acute {Etiology.^ 
Excitivg Cause) ; Scarlet Fever {Etiology., 
Bacteriology). 

St re ptO mycosis. See Suppuration 
{Etiology). 

StreptOpyOSiS. See Suppuratwjn {Eti- 
ology). 

StreptOSOmuS.— A teratologieal type 
in whicli there is abdomino-thoracic eveiitration 
with twisting of the spine so that the limbs aj-e 
displaced from right t<^ left. 

St reptoth rices. — M icro-organisms in- 
termediate in })osition Ix'tweeii the bacteria and 
the moulds. Actinomycosis ; Micro-organ- 
isms {Streptot /trices) ; Mycetoma {l^afhology). 

Stress. See tPabes Dorsalis {Etioktgy, 
Stress). • 

Stretchers. See First Aid {ifeans of 
Transport). 

I 

Stretching. — The operation of forcible 
lengthening of a part or of separation of that 
part {e.g. the sciatic nerve^ from adhesions, e.g. 
in cases of neuralgia. 

Stria.. — A streak, pigmented stripe, or 
linear ridge or marking ; e.g. tke strict acustiew 
(transverse white lines on the floor of tlie fourth 
ventricle of the brain)* strict gravidarum (the 
purple and white streaks seen in the skin of the 
abdominal walls during and after pregnancy), 
and the strut musculares{tho transverse markings 
on. stripe^ muscular fibres). See Post-mortem 
Methods {External Examination, Stria^. Gravi- 
darnm ) ; IbiEGNANCY, IhiYSiOLOGY (Aoca^ Changes, 

Abdominal Wall) \ vSclerodermia {Gircu7nsc7'ibed, 
Morphaea). 

» 

Stricture. See CoipN, Diseases of 
^^Malignarit, Stricture) ; Ear, External, Dis- 
eases OF {Malformations) \ Gastro - Intestinal 
Disorders Infancy {Congenital Stricture of 
Pylorus) ; Lai<^nx, Affections of the Cartil- 
ages {Stenosis) ; Oesophagus {Stricture from 
Malignant Growths) ; Rectum, Diseases of the 
{Stricture) ; Stomach, Surgical {Cicatricial 
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Stenosis of Pylorus); Urethra, Diseases op 
(Stricture). ‘ 

Stridor.— A harsh form of respiration, due 
to obfitructioii at some part of the respiratory 
tract (ill* tl\e larynx, trachea, or bronchi). See 
Larynx'; Congenital Laryngeal Stridor ; 
Larynlk, Laryngismus Stridulus; L’imphatic 
System; Physiology and Eatholo^y (Status 
Lymphaiicus) ; Measles (Symptoms^ Aberrant 
Larynyeal Stridor)', Status Lympiiaiicus ; etc. 

Striduious . — Making a harsh, creaking, 
or rasping sound, ejj. in larynyisruns stridulus 
(set Larynx, Laryngismus Stridulus). 

Strigfil. — A flesh-brush (Lat. strigilis., a 
scraper). See Balneology {Historical). 

Stripe. See Streak; Stria ; etc. 

Strobila . — An adult tapeworm (Lat. stro~ 
hi ins, i\ pine cone). See Parasites (Cestodes, 
Tapeivonns). 

Stroma. — The sustentacular portion of 
an organ, usually consisting of fibrous connec- 
tive tissue. 

c 

Strom U h r. — An ^instrument for deter- 
mining the velocity of the flow of blood in 
arteries or veins. See IhiysioLOGY, Circulation 
(Floio of Blood, Velocity). 

Strongly I US. See Parasites (Xeniafod-es, 
Strogigylidw). * * 

Strontium and its Salts.— This 
element*and its salts are not officinal in tlie B.P., 
but the bromide has been used in epilepsy and 
the lactate in nephritis. ^ 

Strophanthus.—The dried ripe seeds 
of Strophanthus kouibf, an African plant from 
which the natives make arrow poison. The 
seeds are oval in shape, fawn coloured, and 
covered with silky hairs. The chief constituent 
is sfropkanthi n, wdiite soluble glucoside, which 
can be broken up iiy acids into glucose and 
strophanthidin. StrophaiLthSi may be given 
hypodermically in doses of from .. gr. It 

is irritating at the seat of injection. Prepara- 
tions — 1. KxtractumStrophanthi. Dose — j-lgr. 
2. TincturaStrophanthi. Dose — 5-1 5 in. This is 
half the strength of the tincture in the B.P. 1885. 

We owe our knowledge of the action and 
uses of strophanthus largely to the work of Sir 
Tiiomas R. Fraser ; and in prescribing the drug 
the tincture made ac/iordiiig to his directions is 
always to be preferred to the pharmacopoeial 
tincture. Its action on the circulatory system 
is similar to that of digitalis, with ' the im- 
portant exception that it only slightly constricts 
the peripheral vessels. IncreasecFblood-j^ressnre 
and diuresis following its administration are 
therefore due to the action on the heart itself. 
In further contrast to digitalis, it is not cumula- 


tive* in its effect. In large doses it may cause 
vomiting and diarrhoea, but in moderate quan- 
tities it probably disturbs primary digestion 
less than does digitalis. In cases of cardiac 
disease it regulates and strengthens the heart’s 
action, diminishes palpitation and dyspnoea, and, 
wbQn venous stasis has been present, produces 
diuresis. It is usually stated that in prescrib- 
ing a cardiac tonic digitalis is the drug of 
choice and is to be given first, and that if it 
fails or proves i;insuitable in any way stroph- 
antlni's is to be substituted. Although it must 
he ^aamitted that in a considerable number 
of cases strophanthus may only come into use 
for such reasons, and although it cannot be 
claimed that as a cardiac tonic for general pur- 
^♦oses strophanthus is the equal of digitalis, 
still a consideration of its pharmacological 
action and a study of its clinical effects will in 
most instances afford more rational and scientific 
indications for its employment. Like digitalis, 
it gives the best results in cases of cardiac 
valvular disease in which the mitral valve is 
affected, and it is specially useful when there is 
present a heightened arterial tension, any in- 
crease of which would embarrass * the heart’s 
action and counteract the beneficial effects. 
Again, the action of strophanthus is much more 
immediate than that of digitalis, which may be 
taken for several days without any marked 
efiect resulting ; and it may therefore be of 
great service when it is expedient to get the 
patient rapidly under the influence of a cardiac 
tonic. Experience has shown that it is to be 
preferred in cardiac disease of children under 
twelve. Ill cases of heart strain with slight 
dilatation it is of great value in restoring the 
^ normal cardiac action. In fatty degeneration 
of the heart it often does good by increasing the 
activity of the muscular contraction and im- 
proving the nutrition of the heart wall. Lastly, 
it is probably the only remedy to be relied on 
in threatened heart failure in lobar pneumonia, 
and in the treatment of these cases it must be 
given in large and frequently repeated doses as 
recommended by Greenfield. It is also to be 
regarded as the sheet-anchor in those grave 
cases of cardiac debility complicating influenzal 
pneumonias. 

Stropho-. — In compound words siropho- 
(Gr. (TT/oocjto?, a twisted band or belt) means 
displaced or tlwisted ; e.g. strophocephaly , a 
teratological type in which there is marked 
displacement of various parts of the head and 
face, such as otocephaly. 

Strophulus.'^ A papular skin erujition 
or form of miliaria ; red gum. See Miliaria 
(Miliaria Rubra). 

Struin£U — Scrofula or tuberculosis (in a 
general sense) or goitre ; the last-named mean- 
ing is rather a German usage of the term. 
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Struinipriva.1. — Having k)st the thyrbid 
gliUid ; this has as its result a form of cachexia 
{cachexia strumipriva) \ thyroprival. 

Strum pell’s DiSOctSe. — xVcute prim- 
ary haimorrhagic encephalitis. » 

Strii mpel I’s Paralysis. — "She 

hereditary or family form of spastic spinal 
paralysis. 

StriimpeU’S Theory. See Athetosis 

{Pathology^ Folio- encephalitis). * ^ 

Strychnia and Strychnina. ^ee 

Strychnine. 

Strychnine. See also Alkaloids; 
Asphyxia {Causes ) ; Heart, Myocardium and 
Endocardium {Treatment.^ Mediciruil) ; \ux 
Vomica ; Pneumonia, Clinicai. {Rational 
Treatment) ; Toxicology {Strychnine). — Nux 
Vomica, the poison-nut, is tlie dried ripe seeds 
of Strychnos nux vomica, an East Indian tree. 
It contains two alkaloids, strychnine and brucine, 
the former being the more powerful. The dose 
of nux vomica is 1-4 grs. Preparations — 
1. Tinctura ^ucis Vomicie, containing ] gr. 
strychnine in 110 m. Dose — 5-15 in. 2. 
Extractum T^ucis VomiccC, containing about 
5 per cent of strychnine. Dose--\-i gr. 3. 
Extractum Niicis Vomicic Liqiiidum, containing 
I J gr. strychnine in 110 m. Dose — 1-3 m. 

Strychnine occurs as minute, odourless, 
elongated prisms of a creamy white colour. 
It is extremely bitter, and can be tasted in a 
solution of 1 in 30,000 in w;iter. It is sparingly 
soluble in water, but much more readily dis- 
solved in alcohol and chloroform. Dose — 

Prepa, ration — Syrupus Eerri Phos- 
phatis c. (iuinina et Strychnina. Each fl. dr. 
contains gr. strychnine. Dose — 4-1 v 

Strychnine: Mydrochloridum is" more com- 
monly used. It is soluble 1 in 35 of water. 

gr. Preparation — Liipior Strych- 
nime Hydrochloridi. Contains 1 gr.* in 
110 m. Dose — 2-8 m (by mouth) ; 1-4 m. 
(hypod er m ical ly ). 

Nux vomica is very largely used, with 
excellent results, as a bitter stomachic in cases 
of feeble digestion with an atonic condition of 
the gastro-intestinal musculature. Tn chronic 
constipation it is a valuable addition to other 
remedies as a stimulant to peristalsis. ‘For this 
same action it is often of the greatest service in 
the after-treatment of abdominal operations for 
the prevention of threatened paralytic bowel 
distension. It forms an ingredient of most 
tonic mixtures prescribed Jor conditions of 
general depression or ill-healtli, for the debility 
following severe illness, a .d nerve exhaustion 
following overwork, etc. Much dhference of 
opinion exists as to the indimtions for the use 
of strychnine as a cardiac stimulant. It should 
be remembered that it is in no sense a cardiac 


tonic, but a powerfu! ^‘irculatory stimulant acting 
through the n?‘rvous system. It is thus invalu- 
able as a wliip to a flagging heart in threattuied 
sudden lieart-failure in the course of any 
disease, in jjrofound shock, after severe Jimfnor- 
rhage, in syncope during cldoroform ai!uesthesia, 
and in opium poisoning. Hut Us continued 
employment throughout a long, exhausting 
illne.ss is usually harmful, and simply overdrives 
a willing but iilready partially exhausted heart. 
For similar r.gasons over-stii uilation by means 
of strychnine in cases of post-operative shock 
should be carefully guarded against. In some 
case.-: oi organic cardiac trouble, howev4Pi’, 
strychnine apjicars to have a more beneficial 
effect than either digitalis or strophanthus. As 
a respiratory stimulant, also, strychnine must 
be used with discrimination. In the dyspnma 
of .severe bronchitis and of phthisis it is often 
invaluable as a direct stimulant to the re- 
spiratory centre, especially when the breaching is 
becoming feeble and shallow ; but in pneumonia, 
where most often the danger lies in cardiac 
exhaustion from toxicmia, stimulation of respira- 
tion is uncalled for and may Vie injurious. 
Strychnine has been employed in a larg^ 
number of nervous dit;eases. In progressive 
muscular atropliy it appears to have done good, 
and also in lead palsy. In old-standing hemi- 
plegias and infantile paralysis it may be helpful, 
but it sliould never be used during the acute 
stage of such diseases. ,, In post-di^)hthcritic 
paralysis it is of great service. It has giwen 
excellent results in so^ne cases of nocturnal 
incontinence. Occasionally chorea mipor is 
benefited hy strychnine when other drugs have 
failed. In amaurosis brought on by alcohol or 
^ tohacuo it is almost a specitic. A comhination 
•V)f strychnine and atropine is recommended to 
counteract the craving for drink in cases of 
alcoholism. ^ 

St- Sauveur. See Balneology {France, 
Sulphur Waters). 

Stultitia. — Mental dulness. See Mental 
Deficiency, etc. * 

Sturflp- Ami'UTations ; Ankle-Joint, 

Region of, Operations; etc. 

Stupes — A pledget or cloth wrung out of 
hot water and applied to the skin as a counter- 
irritant ; it may be sprinkled with laudanum or 
turpentine to increase its effect. 

Stupidity. See Aia)lescent Insanity 
{L^jSser Menta^ Changes). ■> 

Stupor. — Mqntal torpor; although used 
in a some whatrv vague fashion, the term stupor 
is usually given «H^ther to acute dementia {anergic 
stupor) or to delusional or melancholic stupor 
{melancholia cum stup)ore). See^ Adolescent 
Insanity {Puberty and Adolescence) ; Catalepsy 
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{Differential Diagnosis ) ; Chorea {Choreic In- 
sanity) ; Insanity, its Nature kNo Symptoms 
{l^ypes of Episodic Insanity^ Stupor ) ; Toxic- 
ology {Opium, and Morjjliine), 

c 

Stuppr Vigrilans. See Catalepsy. 

StUpraiion. — Rape (Lat. stuprum, de- 
filomejit). See Medicine, Forensic iRaj^e). 

Stuttering*. See Stammeijing. 

St. Vitus’s Dance. ‘ See Chorea 

{Synonyms). 

- Stye. See Eyelids, Affections of {Hor- 
deolum or Stye). 

stylo-. — In compound words stylo- (Gr. ; 
crTi)Xo9, a pillar) means shaped like a pillar or 
style, or, more particularly, relating to the 
styloid process of the temporal bone ; e.g. stylo- 
glossaf stylo-hyalj stylo-mastoid, and stylo-phar- 
yngeui. 

Stymatosis. — Erection of tlie penis of a 
violent type (Gr. o-rvfxa, stittness) ; chordee. 

. Stypticine. — The hydrochlorate of 
cotarnine ; an amorphous yellow powder which 
acts as a general and local hfcmostatic ; it may 
be given internally in doses of I of a grain, two 
or three times a day, or it may be used locally 
' in the form of stypticine gauze (30 per cent) or 
ointment “(with lanolinc and vaseline); it has 
bepn strongly recoiiimeiiMed in the obstetrical 
and gymecological hii^miorrhages (threatened 
abortion, bleeding at the menopause, etc.), in 
bleeding from the nose, bladder, and after tooth- 
drawing, and in cases of bleeding piles. 

• 

Styptics. See Astringents ; H.ematem-i. 
ESis {Treatment) ; Pharmacology ; etc. 

Styptol.~A • haunostatic remedy ; it is 
cotarnine phthalate, and forms a white crystal- 
line powder, soluble in water ; it is said to be 
less irritating, than stypticine ; like stypticine, 
it has been strongly recommended in gynaeco- 
logical hicmorrhages, f^uch as the bleeding from 
endometritis, fibroids, cancer, polypi, and sub- 
involution, as well as in puerperal bleeding and 
that of a threatened abortion ; the dose is I of 
a grain from three to five times a day ; externally, 
it has been used in the form of a*l to 5 per 
cent solution in superficial inflammations, 
eczema, etc, ; it has tin? chemical formula of 
(Ci,H,,NO,),CeH,(CO,),. 

r 

Styra.COl.; — The cinnamate of guaiacol, a 
white crystalline powder, with the formfula 
C^H4(CH^0)C^H.jr0.2 : it has been strongly re- 
commended in pulmonary lub^rculosis, in in- 
testinal catarrh, in rheumat(/d arthritis, and 
in chronic diarrhoea ; it is insoluble in water 
and in the acid contents of the stomach, but is 
absorbed from the intestine ; it probably owes 


its- effects to both the guaiacol and the cinnamic 
acid which it contains ; the dose is from 8 to ,.15 
grains. 

Styra.X. See Storax. 

Styrol. — Cinnamene (CgHg) or phenyl- 
e^bylene, a liquid hydrocarbon got from benzene 
b}^ heating it with calcium hydrate ; it has an 
odour resembling that of benzene. 

Styrone. — An antiseptic substance, in thin 
neecyes, formed with styrax and balsam of Peru ; 
cinnamic alcohol (CgHj^O). 

Sub- In compound words sub- (Lat. sub, 
under, below, or beneath) signifies beneath or 
less than ; in Chemistry sub- means the lower of 
two compounds of any one of the elements, e.g. 
the subacetate of lead (Pb20(C.2H3()2).2) as com- 
pared with the acetate (Pb(C.2H30.2).2) ; subacid 
means moderately acid ; subacromial, below the 
acromion process ; subaponeurotic, below an 
aponeurosis ; snboalcarine, beneath the calcarine 
fissure of the brain ; suhcrepitant, indistinctly 
crepitant ; etc. 

Subarachnoid Space.—The space 

lying below the arachnoid membrane, between 
it and the pia mater ; it contains the cerebro- 
spinal fluid, and it has communications with the 
ventricles of the brain ; it is this space (in the 
spine) which is tapped in drawing off fluid for 
diagnostic purposes and in injecting aneestiietic 
li(]uids in spinal amesthctisation. See Meninges 
OF THE Cerebrum {Anatomy) ; Spine, Surgical 
AFFKirnoNs {Lumbar Functure, Spi/nal Cocain- 
isaiion). 

Subclavian. — Situated under the 
clavicle, e.g, the subclavian artery, groove, 
nerve, and vein. See Aneurysm {Situation, 
Neck) ; Arteries, Injuries of ( Wounds of Special 
Arteries) ; Arteries, Ligature of {Subclavian 
Artery) ; Shoulder, Diseases and Injuries of 
{Ligature of Arteries). 

Subconsciousness. — ‘‘Subconscious- 
ness is that whole^ mass of cerebral activity 
to w^hich the mind does not attend ” (G. R. 
Wilson). See Insanity, Nature and Symp- 
toms {Relation of Mind and Brain, Plurality 
and S ubconscio u s ness). 
c- 

Subculture. — In Bacteriologjq a second- 
ary culture made from a previous culture. 

Subcutaneous. — Beneath the skin 
(subdenual) or beneath the cuticle (subcuti- 
cular) ; e.g. subcutaneous injections (see Trans- 
fusion), subcutaneous ^rnevus {see IClectrolysis, 
in Angioma), and subcutaneous nodules {see 
Rheumatism in Children, Rheumatoid Ar- 
thritis). 

Subdural Space. — The space below 
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the dura mater, between it and the arachnoid. 

Meninges OF the Cerebrum {Anatomy and 
Physiology). 

Sub-febrile. — Somewhat or slightly 
febrile. Temperature {Fever). 

Subgriossit is. — Inflammation of the 
tissues in the floor of the month, under the 
tongue. See Tongue {Inflamnuitory Affections). 

Subg-lottiC. See Larynx, Acute and 
Chronic Inflammations {Chronic Subglottic 
Laryngitis) ; ’.^arynx, Malignant Diseases of 
{Symptoms). 

Subinvolution. — Imperfect return of 
ail organ to its normal size after hypertrophy 
and distension, due to various causes, but 
especially to chronic inflammation and conges- 
tion ; the term is most often used in connection 
with the uterus after labour or abortion. See 
Menstruation and its Disorders {Menor- 
rhagia) ; PiiEGNANCY, Djai^nusis {Differential) ; 
Uterus, Inflammations of {Suhhivolvtion). 

Subjective. — Belonging to the indi- 
vidual {e.g. a* patient), especially symjjfoms as 
opposed to signs of disease. 

Sublimate, Corrosive. See Mer- 
cury {Hydrargyri Perchloridnm). 

Sublimation. — The conversion of a 
volatile solid substance into vapour, and its 
condensation. 

Subling-ual. — Beneath the tongue; e.g. 
the sublingual salivary glands, sublingual cysts, 
sublingual artery, etc. See Salivary Glands, 
Disorders of {Anatomy) ; Tongue {Cysts). 

Subluxation. — Incomplete or partial 
dislocation. See Mouth, Injuries and Diseases 
of the Jaw {Chronic Arthritis of Temporo-AIax- 
illary Joint). 

Submammary.— Beneath the breast 
or mamma ; e.g. a submammary abscess, a sub- 
inarnmary injection, etc. See Mammary Gland. 

Submarg-inal. — S^ituated near the 
margin or periphery. 

Submax illary. — Situated beneath the 
lower jaw or inferior maxilla ; e.g. the ^ubmax- 
illary salivary gland, submaxillary artery and 
vein, submaxillary ganglion, etc. See Salivary 
Glands, Disorders of {Anatomy). 

Subminimal. — Less than minimal, e.g. 
a subminimal stimulus (orie.^. not sufficient to 
cause an obvious effect). 

Submucous. — Situated beneath the 
mucous membrane of an organ ; e.g. a submucous 
fibroid of the uterus, the submucous coat or 
layer {suhmucosa), submucous cystitis (inflamma- 
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tion of the vesical submucosa), submucous opera- 
tions on the Aasal septum, etc. See Uterus, 
Non-malk^nant Tumouhs of {Fibroids). 

SubnSiSa.1. — In a special sense this t«rm 
means at the base of the nasal spine**; more 
generally it signifies below the nose. ' 

Suboccipitc^ - Breg-matic. -r- Be- 
longing to the lower part of t he occiput and to 
the bregma (i^nterior fontanelle), e.g. the sub- 
occipito bregn'x’atic diami^ter c: the fmtal head 
(8.0. B.). See 1 abour, Physiology of (Pass- 
enger, Diameters of Head). 

Subpericra,nia.l. — Beneath the peri- 
cranium, e.g. a subpericranial luemorrhage. 

Su bperitonea.1. — Beneath the peri- 
toneum covering an organ, e.g. a suhperitoneal 
fibroid of the uterus. See Uterus, Non-malig- 
NANT Tumours op {Fibroids). 

SubphreniC. — Beneath the diaphragm; 
e.g. a subphrenic abscess, subphrenic hydatids, 
etc. See Hydatid Disease {Diagnosis) ; Ihvkr 
{Tropical Abscess, Diagnosis) ; Pancreas, Dis- 
eases of {PoMcreatitis, Diagnosis) ; Peritoneum, 
Acute Peritonitis, General {Subjdirenic Ab- 
scess) ; Stomach and Duodenum, Diseases of 
{Ulcer of Stomach, Perforation and Results). 

SubpubiC. — Situated below the symphy- 
sis pubis ; e.g. the subpidnc arch, suhjndnc liga- 
ment, snbpubic hernia, etc. 

Subsca.pula.r. — Beneath, or rather 
ventral to, the scapula, e.g. the suhscapular 
artery, nerve, and region. 

I Subsepta.te. — Divided partially into 
cavities ; e.g., a subseptate uterus is one divided 
into two cavities by an incomplete septum. 

SubserOUS. — Subperitoneal or sub- 
pleural, or, generally, beneath a serous mem- 
brane ; also, somewhat serous or watery. 

Subsoil. — The strat,um of earth immedi- 
ately below the surface layer ; water in this 
part is termed “subsoil or ground water,’’ and 
is bounded above by a permeable and below by 
an impermeable layer. See Diphtheria {Eti- 
ology, Level jqf Ground Water). 

Subspinous. — Beneath the spine, e.g, 
of the scapula, of a vertebra, etc. See Shoulder, 
Diseases and Injuries of {Dislocations, Sub- 
spinous). ’ 

Substance or Substantia. See 

Physiology, Tissue^s {Cartilage, Bone, etc.). 

Substitut^n. — The replacement of one 
thing by another ] in Chemistry, the replace- 
ment of “ one or more elements oy radicles in 
a compound by others ; in Prescribing, the 

27 
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replacement of one drug or form of drug by 
another in the preparing of a medicine. 

SubSUltUS. — A jerky moverdeiit, e.y. of 
mui^des and tendons {suhsnltus tendinnm)^ such 
as occutsjn the late stage of the grave form of 
typhoid fever. 

Sllbtota.lii — Incomplete ; especially used 
in relation to incomplete or partial abdominal 
hysterectomy as opposed to complete hysterec- 
tomy or panhysterectomy. iSee ♦TJterus, Non- 
MALIGNANT TuMOUHS OF {Fibroids, Treatment, 
Hysterectomy). 

Succecia.neum. — Supplying the place 

of another, a substitute (Lat. succedaneus, that 
which follows after) ; e.y. the caput mccedaneufYi 
or ttdematous swelling on the head of the 
foetus which fornis during labour as a result of 
the pressure to which the head is subjected, 
and which gives the sensation to the examining 
finger of another head. 

Succenturiate. — Accessory (Lat. suc- 
centurio, I receive as a recruit, as a snbstitiite), 
e.y. a succenturiate lobe of the placenta. 

Sued. — The expressed juices of plants, 
with alcohol added for preserving purposes ; 
there are six officinal succi, viz. the Succus Bel- 
ladonnas, S. Hyoscyami, S. Conii, S. Scoparii, S. 
Taraxaci, and S. Limonis ; the dose of the Succus 
Belladonnce is small ( 4 ^) to 15 rn.), that of Succus 
Lffyoscyami is 30 to 60 m., while that of the 
others is 1 to 2 dr, and that of Succus Limonis 
is J tc 4 4 fl. oz. In the singular, succus is also 
used to designate some of the secretions of the 
V)ody ; e.g. the succus €'ntericus,succuspancr€aticus. 

SuCCi’S Fa^t. Physiology, GeneuaiJ. 
Metabolism {During Fasting). 

Succursal *Asylum. — A provincial 
asylum “ apjiropriated to one particular class of 
lunatics, namely the insane poor who are in- 
curable and tranquil ’’ (Hack Tuke) ; it is de- 
rived from Lat. succursalis, subsidiary. 

Succus. Aee Succi. 

SuCCUSSiOn. — A method of physical 
diagnosis of very ancient origin, consisting in 
the shaking of the thorax to produte splashing 
sounds due to the presence of free fluid in the 
thorax {e.g. in hydropn/^umothorax) or in the 
stomach (dilatation of the stomach) ; clapotage 
(Fr.). See Pleura, Diseases of {Pneumothorax, 
Clinical Histm'i^). 

Sucking: Pads. — Localised collections 
of fat in the cheeks of the infant which prevent 
the drawing in of the tissues of^^che cheeks into 
the mouth in sucking. 

Sucklipgf. See Infant Feeding {Nurs- 
ing); PuERPERiUM, Physiology {Lactation). 


'Suda.inilia« — A vesicular eruption due 
to disturbance of function of the sweat glands 
(Lat. sudor, sweat). See Miliaria {Miliaria 
Crystallina) ; Skin, Diseases of Sweat and 
Sebaceous Glands {Sweat Glands, Sudamina). 

Sudatorium. — A hot-air' bath. See 
Balneology. 

Sudden Death. See Angina Pectoris 
{Prognosis) ; Heart, Myocardium and Endo- 
cardium (Effects of Cardiac Disease) ; Pleura, 
DisI^ases of {Acute Pleurisy, Prognosis) ; Status 
Lymphaticus ; Thymus Gland ; Typhoid Fever 
{Prognosis). 

SudorifiCS. — Drugs or methods of treat- 
ment inducing free perspiration ; diaphoretics ; 
e.g. pilocarpine, ipecacuanha, canvphor, warmth, 
etc. See Pharmacology. 

Sudoriparous. — Sweat-producing, e.g. 
the sudoriparous glands of the skin. See Skin, 
Anatomy and Physiology. 

Suet. See SeVUM pRAiPARATUM. 

SufFocatio Hystericai— The globus 
hystericus. See Hysteria. 

Suffocation. See Asphyxia ; Heart, 
Myocardium and Endocardium {General Path- 
ology, Morbid Processes) ; Medicine, Forensic 
{Death from Asphyxia, Various). 

Sugar. See Beriberi {Nomenclature, 
Sugar - Works Sickness) ; Diabetes Mellitus 
{S^lgar in Blood, Test) ; Diet {Food Constituents, 
No7i-nitrogenous) ; Infant Feeding {Cow’s Alilk, 
Addition of Snga7') ; Glycosuria ; Liver, Physi- 
ology OF {Fu7ictio7is, Carbohydrates) ; Menin- 
gitis, Tuberculous {Symptoms, Sugar i7i Uidne) ; 
Milk ; Pancreas, Physiology of {Exci^etion of 
Sugar) ; Pregnancy, Physiology {Cha7iges m 
Uri7i€) ; Saccharum Lactis : Saccharum Puri- 

FICATUM. 

Suggestion. See Hypnotism. 

Suggilation or Sugilation.— A 

bruise or ecchymosfs of a livid, black and blue 
colour (Lat. sugillo, I beat black and blue). 

Suicidal. See Suicide. See also Hy^pno- 
TisM {in hisanity) ; Insanity, Its Nature and 
SymptoSis (ST^ifcidal Melancholia). 
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Medicine, Forensic {Woumls, Accident^ Suicide^ 
or Murder). 

The extent to which suicide prevails in any 
country will largely depend on the social organi- 
sation and the ethical and religious opinions of 
the people. From the medical point of view, 
however, the most important question is its 
relation to soundness or unsoundness of mind. 
In every country it is resorted to both by the 
insane and by persons who are sajie, as the word 
is usually understood. Attempts have bfeen 
made to estimate the proportion which perso^js 
recognised as insane contribute to the total 
number. Wynn Westcott, deputy coroner for 
Middlesex, estimates it as 20 per cent, and 
Professor Kraepelin of Heidelberg estimates it 
as 30 per cent. It is certain, however, that a 
large proportion of the reputedly sane persons 
who commit suicide are not, strictly speaking, 
of sound mind. The only persons with really 
sound mental organisation who commit suicide 
are those who do so by deliberate and reasoned 
choice, preferring death to some evil, such as 
dishonour, which they consider greater than 
death. In the great majority of cases where 
no pronounced insanity is recognisable, suicide 
is committed by persons burdened with the 
neuropathic inheritance, and having more or 
less of the mental defects and the imperfect 
nervous organisation of the degenerate. These 
are the persons who yield to such causes as 
disappointed hopes, disappointed affection, feel- 
ings of shame, anger, jealousy, injured vanity, 
and also to the influence of suggestion. In 
these persons the mental organisation is often 
in a state of such unstable equilibrium that very 
slight causes are sufficient to produce a morbid 
impulse. Examples of the ease with which 
they yield to the suggestion of suicide *are 
furnished by the succession of imitative acts 
which have followed certain suicides of startling 
and appalling character, such as those committed 
by leaping from well-known heights like the 
Monument in London, the Suspension Bridge at 
Clifton, the Dean Bridge at Edinburgh, and the 
Campanile of Giotto at Flofence. A singular 
example occurred in the Hotel des Invalides at 
Paris, when fifteen of the inmates hanged them- 
selves in the course of a fortnight from a hook 
in a dark lobby of the Hotel. On the removal 
of the hook the hideous sequence ^camc? to an 
end. Another remarkable instance occurred at 
the camp near Boulogne in 1805, when several 
soldiers successively blew out their brains in the 
same sentry-box. The fashion did not cease 
until the sentry-box was burnt.# Closely related 
to the effect of suggestion is that of opportunity 
— that is, the existence of facilities for commit- 
ting suicide. The absence of such facilities may 
prevent a passing impulse to suicide from being 
carried into effect ; while the handling of lethal 
weapons or poisonous substances may both 


suggest such an impulse, and present the 
means of giviifg effect ho it. The practical im- 
portance of, recognising such considerations is 
illustrated by the statement of Mr. W. H. Mdhir 
of the Army Medical Department : “ In tl¥) eight 
years,” he says, “ preceding the ordqr i^ thp year 
1869, which took away ball cartridges from the 
soldiers, the. suicides were J 22, whereas iu the 
eight years following that order they fell to 63.” 

It is in casej#of one or otht r of the forms of 
melancholia that the insane most frequently 
commit suicide ; but there are few of the clini- 
cal groups into which insanity is divided in 
which stales of depression leading to suickS^ 
may not occur. The suicidal tendency is often 
strongest in the early stages of melancholia and 
in the states of depression whic'h occur at the 
commencement of the insanities of advanced 
life. Not infrecjuently an attempt at suicide is 
the first recognisable indication of an attack of 
insanity. Among the insane the emotional 
factor is much more powerful in jiroducing 
suicide tlian the intellect nal. In some cases, 
often in the most suicidal, there is little appreci- 
able intellectual disorder. There is depression 
unaccompanied by any definite delnsion. There 
is a loss of interest in th*e outer world, the con- 
sciousness, whicli becomes almost entirely sub- 
jective, is shrouded in inexplicable gloom, and 
the dejection is increased by the inability to 
account for it. When delusions are formed 
they take their colour the emotional at- 

mosphere in which they are developed ; anti 
such delusions, as self-acousations, are often the 
result of efforts to find an intellectual .basis 
for the previously existing depression. Suicide 
among^the degenerate may also be the result of 
(Jefiuite suicidal obsession ; a beleaguering, im- 
perative idea impelling to self-destruction, often 
seizing hold of the mind suddenly, and therefore 
specially dangerous. These obsessions do not 
become part of the personal it}^, and the patient 
often strives hard to resist them. In both 
acute and chronic alcoholism the»suicidal ten- 
deiK'.y is frequent, especially when it is im- 
planted on the neuropatliicf constitution. It is 
useful to take note also that suicidal acts have 
been known to occur in automatic conditions 
such as are associated vvitli epileptic seizures. 

It is often said .that the impulse to suicide is 
strongly hereditary, apart from the mere trans- 
mission of a mental organisation specially liable 
to sombre obsessions, ^he Ijelief is founded 
chiefly on remarkable instances that have 
occurred of the descendants o> suicidal ancestors 
killing themselves, often at the •same age and 
in the same manner as their ancestors did. It 
is difficult, however, jn such cases to determine 
how much should be attributed to heredity, 
and how much to ^he influence of suggestion. 
The prevalence of such a belief tends to bring 
about its own realisation, as the foHowing case 
given by Falret shows. A young woman who 
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had been taught that suicide was strongly 
hereditary was informed that an uncle on her 
father’s side had killed himself.# She was 
gr^tly depressed by this, and had fears as to 
her own future. While she was under this 
depression ht^r father himself committed suicide, 
and this so dffected her mind that she attempted 
suicide. But her mother, Joeing then seriously 
alarmed for her child, confided to her that her 
reputed father was not really her father, arid 
that therefore her ideas about the fatal heredity 
were baseless. From that time the depression 
gradually abated, and the girl regained complete 
s&iindness of mind. 

Statistics of Different Countries. — There 
is no branch of vital statistics in which it it 
necessary to be more guarded before drawing 
inferences than the statistics of suicide. In no 
country are the official figures altogether ac- 
curate or complete, and the principles upon 
which they are collected differ so greatly that 
comparisons between the statistics of different 
countries must be made with some reserve. 
Subject to this caution, however, the following 
table maybe accepted as based on the most trust- 
* worthy data that are available : — 

Numbers of Suicides by Different Methods 
IN European Countries 

(a) Rates Million of Pojndation 


r. 

Methods. 

1 

c ® ,r ■ 

l"*- 

W 'Z — 

rt 



I'O 1 

.x'S.n' 
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■" is ^ 
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Hanging 

1!4 

17 0 

82 

7 102 

119 

229 1 52 199! 

! Drowning 

16 

16 6 

.02 

12 , iiS 

36 

70; 19 35 i 

1 Gunshot 

5 

3 3 

28 

12 i 44 

21 

32 11 9 i 

1 Cut, Stab 

i:? 

10 f, 

"'5 

2; 12 j 

1 6 

8, 8: ♦ i 

Poison . 

9 

C 1 

4 

8 • S 

7 

10 ' 8 1 5 i 

j Otherwise 

6 

4 2 

24 

9' 10 j 

6 

9 , 1 I 2 , 

Total 

74 

f)5 23 

191 

i 

46 234 

194 

358 1 99 255 ; 


(b) Numbers 2 >€r Vent of Total Numbers 
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Hanging 

33 

i 29 

28 

43 

16 

44 

61 

64 

52 

78 

Drowning 

22 

2S‘ 

20 

27 

26 

25 

19 

20 

19 

14 

Gunshot 

7 

1 

15 

12 

26 

19 

11 

9 

11 

3 

(^ut. Stab 

18 

19 

23 

3 

5 

5 

3 

2 

8 

2 

Poison . 

13 

1 10 

6 

2 

7 

3 

4 

8 

8 

2 

Otherwise . 

9 

1 ^ 

8 

13 

20 

4 

3 

2 

1 

1 

Total 

100 

: 100 

100 

100 i 

1 1 

100 

100 

ir 

100 

100 

1 100 


It will be seen that the table represents the 
extent to which suicide' occurs as very different 
in different countries ; and it is undoubtedly true 
that great differenoes exist. The table also shows 
that in most countries suicide by five meth 9 ds — 
hanging, drowning, gunshot, cutting or stabbing, 
and poison — includes more, than 90 per cent of 
the whole number of cases. Oi' all the methods, 
suicide by hanging may be accepted as yielding 
the most trustworthy figures, such deaths being 
seldom either concealed or attributed to any 
cause except suicide. The first section of the 


tal)le gives the average annual rates per million 
of population, and this is the most instructive 
^^ection. The second section shows the percent- 
ages for each method calculated on the total 
number of suicides. This is given chiefly because 
it presents the statistics in the way most fre- 
quently adopted by writers on the subject, not 
only in regard to the methods of suicide, but 
also in regard to the sexes, ages, occupations, and 
other details. It leaves out of account, however, 
the proportioi? to population, which should 
ne^er be lost sight of ; and its too frequent 
W>e has led to important misconceptions. For 
example, Morselli, founding on such figures, 
states that the number of suicides by cutting 
and stabbing is greater in Italy than in France, 
though a glance at the rates per million of 
population shows that such suicides occur more 
than twuce as often in France. 

Sex and Age. — Men commit suicide more 
frequently than women, except at the period of 
adolescence, when the frequency is about equal. 
Between the ages of 20 and 35 there are in Eng- 
land and Scotland an average of about 2 males 
to 1 female, between 35 and 65 about 3 males 
to 1 female, and over 65 about 4 males to 
1 female. Both male and female rates rise as 
age advances, and reach their maximum in most 
countries between the ages of 45 and 65, the 
male rates in England and Scotland being then 
between 250 and 300, and the female rates 
between 80 and 90. In some countries, such as 
England and Scotland, the male suicides exceed 
the female in the proportion of less than 3 to 1 ; 
but in other countries it is more than 4 to 1. 
Two illustrations may be given here of the 
errors arising from using percentages on the 
total number of suicides. Legoyt, founding on 
a statement showung that 27 per cent of the 
suicides are committed by women, says that it 
is in England “que les femmes se tuent Ic plus,” 
though the number of suicides by women per 
million of the female population in England is 
only 36 ; and the corresponding rates are for 
Prussia 70, for Denmark 110, and for Saxony 
130. In the same way, Morselli says that the 
Spanish women ^ commit more suicide than 
any other Europeans,” though the figures on 
which he bases the statement give only 10 
female suicides per million of the female popu- 
j lation. 

I OccbpATi^N. — Dr. Ogle has given, in a paper 

I on suicide in England and Wales, the most useful 
statistics that we possess bearing on the relation 
between suicide and occupation. He avoided 
many of the complications w^hich tend to 
obscure the issuer by restricting his investigation 
to males, and to those only between twenty-five 
and sixty-five years of age, when the influence 
of occupation is most strongly felt. The inquiry 
covered six years, 1878-83. The results showed 
that, as a general rule, the more an occupation 
involves hard physical labour the lower is its 
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suicide rate. Exceptions to this; rule are the 
occupations presenting inducements to intem- 
perance, such as inn-keepers and publicans, 
which have very high rates. Of the liberal pro- 
fessions the clergy alone have a lo\v rate. The 
rate for soldiers is much higher than "any other. 

Season of the Year. — The constancy pf 
the seasonal curve for suicide is very remark- 
able. In all countries where records have been 
kept the suicide rate is lower in winter than in 
summer. In the northern hemisphere suicide 
is everywhei* least frecpient in the moiithi# of 
November an i December, and the rate gradually 
rises from that time forward to May and June. 
After June it falls again steadily to November. 
In the southern hemisphere the curve is re- 
versed, being lowest in Alay and June, and 
highest in November and Decembtu*. The 
limits of the present article do not permit of a 
discussion of the causes of tliis seasonal distri- 
bution ; but it may be noted that the course of 
the curve is not due to the iniiucnce of any one 
mode of suicide. The curve for hanging is the 
same as the curve for drowning. 

The Alleged Increase of Suicide. — It is 
impossible within the limits of the present 
article to discuss this question satisfactorily. 
It may be stated, however, that the figures on 
which the allegation of an almost universal 
increase is based are not entirely trustworthy. 
The writer has discussed the question elsewhere 
as regards England and Scotland {Proceedhigsi 
of the Royal Society of Edinburgh). Two facts 
may, however, be mentioned, showing tliat in 
these countries at least the allegation is not to 
be accepted without question. One is that in 
both England and Scotland the suicides by 
hanging, which give the most trustworthjT- 
figures, show no increase during the thirty 
years 1865-94. The other is that deaths from 
wounding (gunshot, cutting, and stabbing) show 
no increase during the same period, though 
there has been an increase in the number of 
uich deaths attributed to suicide^ the increase in 
the number attributed to suicide being almost 
exactly counterbalanced by the <iecrease in the 
number attributed to acc^lent. In order to 
avoid misconception, it is perhaps desirable to 
say that a detailed examination of the official 
figures throws no doubt on the view that the 
amount of suicide varies according to locality. 
In Scotland, for instance, the eastern counties 
show much higher suicide rates tha^:i the western 
counties, and this preponderance persists over a 
series of years. It does not seem possible to 
attribute this altogether to more careful regis- 
tration in the eastern coui^^ties, though that 
may partly account for it ; because the pre- 
dominance shows itself cost steadily in the 
rate for suicide by hanging, which is the rate 
least dependent on careful registration. In the 
eastern counties of Forfar and Kincardine, 
where the rates were highest, the rate for 


hanging was an annual average of 26 per 
million for the* years 1877 to 1885, and again 
26 per million for the years 1886 to 1894 ; and 
in Lanark and the other western counties south 
of the Firth of Clyde the corresponding rfttes 
were 14 for the years 1877 to 1885, and 13 for 
the years 1886 to 1894. ; * 

Legal Rei.ajk^ns. — By the law of England 
suicide is a telony (f^to de sc). At one time it 
involved ignopiinious burial, but this was 
abolished by a,s+atute in 182.’ • and an amending 
statute in 1882. The rubric m the Church of 
England Hook of Common Prayer, which forbids 
the office mr the burial of the dead to be u^v4 
in the <*ase of a suicide, is, however, still in 
force. Suicide was also attended with forfeiture 
of goods and chattels, but this ceased in 1870, 
when all forfeitures for felony were abolished. 
In Scotland it still involves the penalty of 
single escheat except in cases of insanity. In 
both England and Scotland any person aiding 
and abetting another in committing suicide is 
guilty of murder ; and if two persons conjointly 
try to commit suicide, and only one dies, the 
survivor is technically guilty of murder. An 
unsuccessful attempt at suicide is in English, 
law a misdemeanour. At present the tendency 
is to allow all the penal consequences of suicide 
to fall into disuse. Suicide may come into 
relation with civil law in connection with 
marriage, will-making, or life assurance. In 
regard to the first two, it comes into* question 
only as evidence of insanity for the purpose ^f 
setting aside a marria|.'^ or a will, and it has 
not been held in either case to be in itself 
sufficient evidence for that purpose, even when 
the suicide occurred within a day or two after 
a marriage or after making a will. In regard 
^o life assurance, it used to be the custom to 
insert in the policy the proviso that suicide 
rendered it vmid. This proviso is, however, now 
seldom given effect to. Some offices have 
abolished the proviso, and others now limit its 
operation to a fixed period varj^ing from six 
months to seven years from the date of issue 
of the policy. In cases* where suicide occurs 
within these periods, or when there is no ex- 
pressed exemption from forfeiture, offices gener- 
ally act liberally by making substantial pay- 
ment, such as the surrender value or the amount 
of the preufiums paid under the policy. 

Sulcus. — A depression or fissure between 
two ridges, folds, or convolutions, especially of 
the cerebrum, on which there are Uiany sulci, 
including the sulcus centralis or fissure of 
Rolhndo. See Brain, PHYSioLOcfY (Anatomical) ; 
PiiYsiOJ.OGY, Cerebrum (Discharging Mechanism). 

Sulpha.t<i^S. See Sulphuric Acid. 

Sulphide.-- A compound of sulphur with 
an element or with a basic radicle ; a salt of 
sulphuretted hydrogen. See Sulphur. 
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Sulphite. Bee Sulphurous Aciu. 

f 

SulphO*. — In compound words mlpho- 
means containing sulphur or relffted to sul- 
phur ; e,g. (organisms containing 

sulphiA’)„,‘?w/7-»Ao'Ca7'/>o/z’c acid (acid produced by 
actionrof sulphuric acid on phenol), etc. 

Sulphocyanides.. SeeKumEY, Surgi- 

caIj Affections of {T Honours ^ Diag'tiosis^ A':y)dpho- 
cyanide in Saliva) ; Trades, DAi'fCBnous {Lead 
FoiMming, Symptomatology^ Sali'in.t). 

SulpHonSil. See also Drug Eruftions 
(^''{Ipiional) ; H /EMATOPORPHYRInuri a {Sulphoual 
Poisoning)', Hypnotics; Toxicology" {Organic 
Poisons, Sulpdionali). — Dimethyl - methane - di 
ethylsulphone. A symmetrically prepared sub- 
stance, produced by the oxidation of a mixture 
of ethyl-mercaptan and acetone. It is soluble 
1 in 450 of cold, and 1 in 15 of l)oiling water. 
Z>ose -r-1 0-30 grs. It is a hypnotic, and does 
not have any untoward effects if given in 
moderate doses. On account of its insolubility 
it does not usually act for two or more hours, 
and its action may sometimes be undesirably 
• prolonged. It is not so powerful as chloral, 
but more powerful than paraldehyde. It is 
very useful in functional nervous insomnia, and 
in mental disturbance associated with sleepless- 
ness. It is useless when pain is the cause of the 
absence of sleep. If taken in large doses over 
long periods it proc^uces general nervous and 
digestive disturbances, and sometimes also 
luematoporphyrinuria.*. The establishment of a 
sulphpnal habit is rare, but not unknown. Sul- 
phonal has been used with some success in 
chorea, and to relieve spasms and cramps of 
muscles in fractures of the limbs. ^ 

Sulphur. See also D i E T ( M ineral Constit- 
uents) ; Kidney, Surgical Affections of {Actino- 
mycosis, Diagnosis) ; Mineral Waters {Sul- 
phated)', Pigments of the Body {Melanins) 
Urine, IVihological C/Hanges in {Neutral Sul- 
phur). — Sjunfeol, vS. Atomic weight, 31-8. It is 
official in two forms Sulphur Sgrlimatum. 

Flowers of sulphur. Dose — 20-60 grs. Prejmra- 
tions — (1) Confectio Sulphuris. Dose — 60-120 
grs. (2) Unguontum Sulphuris. It is also con- 
tained in Compound Liquorice Powder. 2. Sul- 
phur Pr.ectpitatum. Milk of Sulphur. A soft 
powder, not gritty like sublimed sulphur. Dose 
— 20-60 grs. Preparation — Trochisci Sulphuris, 
5 grs. in each. Externally, sulphur is a mild 
vascular stimulant fp the skin, and a parasiticide. 
In scabies it shpuld be applied copiously, after 
a hot bath and vigorous rubbing with a rofigh 
towel, for three nights in succession. Mild 
sulphur preparations are used fojc acne and some 
other skin diseases. Internally, sulphur is an 
excellent mild laxative, producing a soft, easy 
evacuation iivithout pain. It is to be recom- 
mended for constipation in children, and in 


adults who suffer from piles or anal fissure. Its 
usefulness in bronchitis, rheumatism, sciatica, 
etc., is open to doubt. Many mineral waters 
owe part of their action to sulphur and sulphides, 
and sulphur baths have a considerable reputa- 
tion for ecfccma and gouty skin troubles. 

^Potassa Sulphurata, Calx Sulphurata, 
and Sulphuris Iodidum (from which is pre- 
pared an official ointment) have all been used 
externally in scabies and other skin diseases. 

f ulphuretted Hydrogen, See 

YTii {Character) ; Stomach and Duodenum, 
IJPSEASES OF {General Symptomatology, Flatn- 
lence) ; Toxicology {Gaseous Poisons, Sidphitr- 
etted Hydrogen). 

Sulphuric Acid. See also (Esophagus 
{Inflammation, Causes) ; I^ioments of the Body 
AND Excreta {Hcematin in Urine) ; Toxicology 
{Inorganic Poisojis, Mineral Acids). — H.,SD^. 
A heavy, colourless liquid of an oily consistence, 
known as vitriol. It is a powerful irritant and 
escharotic, dehydrating and carbonising the 
tissues. Preparations — Acidum Sulphuricum 
Dilutum. Dose — 5-20 m. It is contained in 
Infusum Rosie Acidum. 2. Acidum Sulphuri- 
cuni Aromaticum. “ Elixir of Vitriol.” Dose 
— 5-20 rn. It is contained in Infusum Cin- 
chona} Acidum. Externally, strong sulphuric 
acid may be used as a caustic for sores, warts, 
etc. ; but other substances are generally pre- 
pared for such purposes. Internally, in addition 
to possessing the actions common to the dilute 
mineral acids, it is of great service in serous 
diarrliooa and in cholera, especially if combined 
with a vegetable astringent. Sulphuric acid is 
also used in lead poisoning, and lemonade con- 
taining sulphuric acid may be consumed by 
those exposed to poisoning by lead, the ob- 
ject being tlie formation of the insoluble lead 
sulphate. In combination witli belladonna, it 
has been found of value in the night-sweats of 
phthisis. 

Sulphuric Ether. See also Anles- 
THEsiA and Anaesthetics. — Ether is prepared 
from ethylic alcohol^by interaction with sulphuric 
acid. It is a colourless, volatile, inflammable 
liquid with a characteristic odour. Dose — 10- 
30 m. (repeated) ; 40-60 m. (single dose). Pre- 
jmrations — 1. .Ether Purificatus. The ethylic 
alcohol i is remoY^ed by washing. 2. Spiritus 
.Etheris. Dhse — 20-90 m. 3. Spiritus Athens 
Compositus. Hoffman’s anodyne. Dose — 20- 
90 m. Externally, ether may be used as an 
analgesic in neuralgia. For freezing the skin 
in minor operative procedures it has been super- 
seded by ethyl cliloride. Internally, it is ad- 
ministered as a carminative in colic and flatu- 
lence. Given hypodermically (10-30 m.), it is 
an excellent and rapidly acting cardiac stimulant 
in collapse, fainting, cardiac failure, and other 
emergencies. A few inhalations of ether will 
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often arrest hiccough and other Jocal muscidar 
spgisms. It has also been recommended for 
spasmodic asthma. Good results have been 
claimed for large doses by the mouth or hypo- 
dermically in urfemia. 

Sulphtiris lodidum. See Sulphur. 

Sulphurous Acid. — H.^SOg. A colour- 
less liquid with a sulphurous odour. Dose — 
4-1 5 . It is antiseptic, disinfectant, deodorant, 
and parasiticide. Rooms are commonly dis- 
infected after infectious illness by buianing 
.Ailphur so s to develop fumes of sulphurous 
acid. Foul sores may be washed with it ; cfnd 
such diseases as ringworm, pruritus, thrush, 
tonsillitis, and diphtheria have been success- 
fully treated by it in varying dilution. It has 
been given internally in fermentative dyspe})sia, 
typhoid, cholera, etc., but there is no proof that 
it really possesses any efficient action as a 
gastro-i utestinal antiseptic. 

Sumbul Ra.dix. — Sumbul or musk 
root is the root of the Ferula sumbul, a plant 
of the Nat. Order of the Umbellifera*, which 
grows in India and Russia ; it contains sumhidlc 
acid, angelic a>cid, valerianic acid, resins, and a 
volatile oil ; and it has the general actions of 
volatile oils. The official preparation is the 
Tinctura Sumlnd (dose, 4-1 fl. dr.). 

Su miner. — The hot season of the year, 
when certain maladies are common, such as 
summer catarrh (hay fever), summer cholera 
(epidemic cholera), summer complaint or 
diarrhoea (infantile diarrhoea), summer rash 
{lichen tropicus), summer spots (ephelides). 

Sun Ba,ths. See Balneology {Histori- 
cal)] Hydropathy {Hot Air), 

SunliSfllt. See Retina and Optic 
Nerve {Retinitis from Exposure to Sunlight). 
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See also Brain, Affections of Blood-Vessels 
{Ilgpercemia) ] Cholera Nc«tras (Stools) ; In- 
sanity, Etiot-ogy of (Direct Causes ) ; Tempera- 
ture {High Temperature, Affects ) ; Unconscious- 
ness (Sunstroke). 

Definition and Nomenclature. — Under this 
title will be included all the acute pathological 


effects of exposure to excessive heat, solar and 
artificial. The more chronic results of pro- 
longed residence in hot localities, or exposure 
to the influence of high temperature in sundry 
occupations, belong to the domain of cliBRato- 
logy and tropical diseases or to the "liygiene 
and pathology of particular industries. * These 
results are mostly of slow and complex causa- 
tion, and the operjAion of high temperature is 
generally associated with other concomitant 
and interme(jiary condition which produce a 
wide and somewhat indefinite range of disturbed 
health, that may assume the form of general 
enfeeblen.ent, or of some particidar functlgjj;«il 
or orgcaiie disorder, most commonly of the 
heart. The more sudden and severe effects 
of exposure to great heat {ire of a, striking and 
definite description, find present the phenomena 
either of shock or fever. Under these two 
c.ategories all cases of sun or heatstroke are 
included. Cases of heatstroke may vary in 
intensity from simple exhaustion or* slight 
transient fainting to profound unconsciousness 
and grave failure of respiration and circulation, 
rapidly established and quickly terminating in 
death, (’ases of hejit fever also vary in severity. 
The fever may supervene on shock, or originate 
de novo ; may arise with or without prodro- 
mata ; the actual invasion is usually sudden 
and the progress rapid ; the temperature of the 
body soon attains a high level, and in aggravated# 
ca^es symptoms of extreme urgency, ^)resenting 
an .apoplectic or asphfxial tyjie, supervene j^nd 
usher in early dissolution. The nomenclature 
of the subject is rather confused. Such terms 
as sunstroke, heatstroke, insolation, cafenture, 
ictus solis, coup de soleil, and coup de chaleur 
are a^:)plied to either shock or fever of thermic 
f causiition of any sort or degree. The term 

heat-traumatism has been used by Manson to 
indicate the worst c.ases (#f shock and cases 
of fever with meningitis. The milder forms of 
fever have also been designated ardent fever. 
The severer forms of heat fever have been 

named thermic fever, thermic hyperpyrexia, heat 
apoplex}^ and heat asjiliyxia. Siriasis (from 
Sirius, the dog star) is an ancient appellation 
which has been revived recently by Sambon, 
adopted by Manson, and associated with 

a hypothesis of specific type, epidemic inci- 
dence, and microbic causation. The name is 
a fanciful one, suggestive of sidereal influence, 
implying a faulty ckronology, and bound up 
with an unproved etiology. Its continued use 
does not appear, under th^se circumstances, to 
be desirable. Maclean, following Morehead, 
retjognises three types of heatstroke — the cardiac, 
the cerebro-spinal, and the mixed ; the first two 
terms indicating heat shock and heat fever, 

and the third a combination of the two. These 
pathological deilignations are perhaps more 
definite than the phenomena jqstify. In the 
present state of our knowledge the simple 
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divisions and terms which have been ii;dicated, 
namely, heat shock and heat fever, are 
sufficiently precise and explicit, and will be 
employed in this article. * 

CkiusATiON. — Excessive heat is the essential 
and dofiaiipant factor in causation. It is con- 
venient to cjistinguish solar or luminous heat 
from high atmospheric temperature, whether 
derived from the sun or from an artificial source. 
From time to time assertions have been made 
that the influence of these two forms of heat 
upon the body differs, and since the discovery 
of the so-called X-rays by Rontgen, surmises 
ha^.e been advanced that the deleterious effects 
of luminous heat, especially on the nerve centres, 
are due to these or similar elements. On this sub- 
ject no satisfactory evidence has been adduced ; 
but as regards solar heat it is of practical ad- 
vantage to discriminate between direct and in- 
direct exposure, that is, between exposure to 
the rays of the sun or to a sun-heated atmo- 
sphere *; because, apart from any question of the 
properties or powers of special rays, the heat of 
the unclouded or thinly clouded sun is consider- 
ably higher than that of the atmos])here, and 
there are grounds for believing that the element 
of glare intensifies the deleterious effect of 
radiant heat. The noxious (‘fleets of heat are 
not altogether measured by its degree, though 
intensity is a condition of prime importance. 

< The experiments of Tillet, Fordyce, and Blagden 
in the last century, and of many ol>servors in 
mo^e recent times, show that the human body 
may be subjected unscathed to very high de- 
grees of temperature provided that the ex- 
posure Vs not too prolonged and the individual 
is in sound health. Experience in tropical 
countries proves that an atmospheric tem'pera- 
ture considerably exceeding blood heat and a * 
still higher degree of direct sun heat may be 
endured for cousicVarable periods by healthy 
persons without harm. There are other condi- 
tions — geographical, climatic, hygienic, and 
personal — which affect the influence of heat 
upon the bod^. Po])ular observation has de- 
termined that it is nckt frank dry heat within 
certain limits that injures, but moist, sultry, 
or “ muggy ’’ heat. It is not necessarily the 
hottest places, or years or seasons, as indicated 
by the thermometer, which produce most cases 
of sunstroke, and its geographical iitcidence is 
by no means a question of latitude or isotherms. 
The topical coiiclitious ass4>ciated with sunstroke 
are these : — an alluvial soil ; a low level ; a sea- 
coast, river basin, valley, or ravine ; a moist 
atmosphere ; stagnation or stillness of air, and 
impurity thereof caused by jungle or swariSp. 
Hot years and hot months are not so dangerous 
as years and times when both 'heat and humidity 
are high. It has been ascertained in India that 
the majority of cases of heat apoplexy in the 
European army occur not in the hottest months, 
but just before and after the rains, when much 


moisture is present in the air. It is possible, 
therefore, to define a geographical distribu- 
tion of sunstroke, and Hirsch has collected 
a considerable amount of information on this 
subject, the accuracy and value of which is 
doubtful oir account of uncertainty pf diagnosis 
anjl the fragmentary character of the data. 
Sunstroke is necessarily more common in the 
tropics, because the essential factor of heat is 
there ; and more common in some tropical 
countries, India, for example, and in some parts 
of these than in others, because the adjuvant 
conditions, topical and meteorological, are 
lo(?alised. Its occurrence in the tropics is by 
no means confined to the land ; cases often 
occur in ships sailing in tropical waters — in the 
Persian Gulf and Red Sea, for instance — where 
excessive moist heat and glare and calms are 
apt to prevail. Cases and outbreaks also arise 
in overcrowded vessels, as in the examples from 
the French navy cited by Maclean. When 
sunstroke appears in temperate latitudes it is 
under conditions which may be truly described 
as tropical. Waves of heat of short duration 
often overspread parts of Europe and America 
in late summer or early autumn, wiiich in cities, 
and among persons exposed to the sun in field 
labour, or when walking on hot pavements, or 
working in foundries and furnaces, are apt to 
prove disastrous. Such a heat wave passed 
over the Argentine Republic in February 1900. 
The air temperature mo\inted up to 104* F., 
the barometer was low, and the humidity over 
50 per cent. In the town of Buenos Ayres, 
with a population of 795,000, there were, 
between the 1st and 13th of February, 1110 
deaths, of which 121 were caused by sunstroke. 
Men were struck down as if by lightning. 
Similar experiences have been recorded in New 
York, Boston, and Philadelphia, and in Vienna, 
Berlin, and Paris. Most of these cases are of 
the nature of heat shock, but many of those not 
immediately fatal develop fever. In armies 
marching on service, or undergoing rnanceuvres 
during such heat waves, numerous cases of sun- 
stroke, many of them fatal, are not uncommon. 
Hirsch gives many, examples from European 
history, and a painful illustration oocurred at 
Aldershot on the 11th of June 1900, when, 
during some manenuvres, out of a strength of 
18,000, 300 cases of sunstroke took place, of 
which fa»ar proved fatal. Great heat is com- 
petent in the ’tropics, and even in temperate 
latitudes, to cause disaster on a large scale. In 
some parts of India, and in some years, hot 
winds blow which cause extensive mortality 
among natives of ^he agricultural class. This 
exceptional event is known among them as loo 
mama (wind stroke). The year 1868 was re- 
markable for the severity and deadliness of the 
heat, which affected animals as well as men. 
The influence of heat is materially modified by 
conditions of a communal and personal kind. 
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Overcrowding and defective ventilation, giving 
rise to a moist, impure air, are the most potent 
of these. The action of the skin and lungs, 
the principal cooling agents of the body, is 
impeded, the general health weakened, and the 
power of resistance crippled. SanitaVy neglects, 
leading to atmospheric contamination and (Re- 
pressed vitality, are also important. Occupa- 
tions involving labour in heat, solar or artificial, 
as in the case of stokers, predispose to injury 
by exceptionally raised temperature. Prolonged 
subjection to heat tends to diminish tolerrAice, 
owing, probiiMy, to fatigued accommodation. 
The element of acclimatisation is also an im- 
portant one. Communities and individuals 
whose lives and habits have not been attuned 
to high solar and atmospheric temperatures are 
apt to succumb when these rise suddenly and 
exceptionally. Racial distinctions are well 
illustrated by the statistics of the European 
army serving in India, as contrasted with those 
of the native army, and of native prisoners. 
The returns compiled by the Sanitary Commis- 
sioner with the Government of India for the 
years 1895-98 indicate an admission rate per 
1000 of strenj^th of the European army of 4*6, 
and a death-rate of 0 9, from sunstroke and heat 
apoplexy. In the native army the correspond- 
ing rates were 0*3 and 0*14, and the rates for 
native prisoners in all Indian jails were 1 *0 and 
0*4. These figures prove a considerable excess 
of liability and mortality among British soldiers, 
while the conditions as regards accommodation 
and exposure are more favourable for Europeans 
than for natives. The latter are by no means 
exempt from serious consecpiences entailed by 
exposure to thermic influences under unfavour- 
able circumstances. Take as an illustration 
this extract from a frontier campaign by Fin- 
castle and Elliott - Lockhart : — “ The 35th 
Sikhs marched into Dargai en route to relieve 
the troops holding the Malakand Pass early on 
the 30th of July 1897, many of them so over- 
come by the heat that they succumbed immedi- 
ately on their arrival. Tliere was no ice, and 
the only water available was lukewarm : and 
these stalwart Sikhs, nineteen of whom died, 
lay scattered about in every stage of heat 
apoplexy.^’ 

Closely related to the question of race is that 
of temperament. White races are more arth- 
ritic and sanguine than bilious or neu]ft>-bi lions 
dark races. Stout, full-blooded persons are less 
tolerant of heat than spare, wiry folk. Sexual 
liability is held to be considerably in favour of 
women, on account, doubtless, of the greater 
exposure of males to exciting, causes. Children 
are comparatively exempt for the same reason. 
Woincm attached to the F iropean army had, 
during the years 1895-98, an admission rate of 
1*9 and a death-rate of 1*2, and children 1*1 
and 0*5. The women, therefore, had fewer 
but more severe seizures than the men. New 


arrivals in tropical countries are more prone to 
succumb to htat than old residents, probably 
because of the better adaptation of the latter 
to their environment by habituation and habits. 
The statistics of the British army in India p»ove 
this ; but after a time protection se#ms to be 
lost and liability to increase. Resistance* seems 
to be weakened by strain, and the power of 
adaptation seems towage as does that of accom- 
modation of ^he eye. Of the more strictly 
personal coiK^tions predisposing to sunstroke, 
alcoholism is the most serious. This is a well- 
established fact. Occasional or habitual excess 
impairs nervous power, predisposes to vascj^k»r 
irregularities, and in time damages organs and 
tissues concerned in processes necessary for 
maintaining a uniform temperature. Excess in 
eating, especially of animal food and fats, also 
tends to enhance liability. Clothing is of great 
importance from the points of view of protection 
of the head and spine, interference with respira- 
tion and circulation, weight and tightness, and 
impediment to cutaneous evaporation : the evil 
effects of unsuitable clothing and the wearing 
of heavy accoutrements, such as metal helmets, 
leathern stocks, tight, heavy cloth tunics and 
cross-belts, and weighty knapsacks are amply 
illustrated in the history of the British army. 
Maclean gives several striking examples in his 
lectures. Excessive muscular exertion causing 
fatigue is a most potent adjuvant of the worst 
effect of superheating. Muscular act?bn gener- 
ates heat, (pnekens respiration and circulation, 
and loads the blood wi^i waste products, and 
fatigue impairs resisting ])Ower. It has also 
been found by experiment that the coagulation 
of myosin wdiich occurs at a temperature of 
1 1 IF takes place at a somewhat lower tem- 
perature in tired muscles. Pyrexia of malarious 
or other origin is likewise a strong predisponent 
on account of its debilitating* effect, and mainly 
by reason of the upset of the thermotaxic 
function of the nervous system. Heat fever 
may be superadded to any other fever in the 
tropics, and the resulting hyperpyrexia is very 
deadly. The subjects of organic disease of 
heart, lungs, or kidneys are peculiarly amenable 
to thermic overthrow. Finally, depressed health, 
of whatever description or origin, lays its victim 
open to easy surrender to exceptional heat. 

In most tjases of sunstroke a combination of 
these causes is at work. The suddenness of 
seizures and seriousness of cases impart to the 
event an importance which the incidence and 
mortality even at the w(^^*st hardly justify. 
The victims arc alwa 3 ^s a minority, often a very 
small minority, of a community. The partial 
and exceptional operation of a general cause is 
due to the element of personal susceptibility. 
Seizures, on the whole, present a sporadic rather 
than an epidemife aspect, and are apt to be 
simultaneous or to occur within a ymited period 
which is strictly defined by the duration of 
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excessive heat. The incidence resembles, as 
regards communities, the effects of extreme 
cold, the conditions and causation being strictly 
analogous. When numbers are attac^ied in 
eithftir case the resemblance to an epidemic is 
superficial and unreal. 

8YAfpTOMs.f-(l) Of Heat Shock . — Cases of 
simple heat exhaustion present great lassitude, 
accompanied by muscular pftins, vertigo, nausea 
with pallor and weak pulse, and perhaps clammy 
sweating. Soldiers so affected b^^ve to “fall 
out'"’ on the march, and to be left behind or 
carried. Heat syncope exhibits the usual symp- 
t«iJis of fainting. There is sudden unconsvuous- 
ness, which may be more or less profound, the 
face is pale, skin cold and clammy, pupils dilated, 
breathing shallow and quick, pulse weak and 
rapid, temperature normal or subnormal. In 
severer cases respiration and circulation are 
more seriously affected and may stop suddenly. 
In other cases, when restorative treatment fails 
to bring the patient back to consciousness, signs 
of febrile reaction appear, flushing of a cyanotic 
character may succeed pallor, and a rapid rise 
of temperature with symptoms of heat fever 
^supervene. Illness in these cases is often 
grave and protracted, * and a fatal issue not 
uncommon. In simple cases of exhaustion or 
fainting, recovery is generall}^ early and com- 
plete. Headache, giddiness, and lassitude may 
succeed the attack and persist for a time. 
T'ersons ifi bad healthy or suffering from organic 
dijfease, are more pronh to seizure, and the 
exciting cause may b<i either exposure to the 
direct rays of a hot sun or to superheated air. 
Cases of rapidly fatal shock usually arise from 
the action of radiant solar heat, and convulsive 
phenomena are sometimes observed. When 
thermic fever succeeds heat shock, symptoms** 
of meningitis sometimes appear, and nervous 
sequehc of a sericfUs character, which will be 
subsetpiontly described, often result. In all 
cases of sunstroke fre(pient thermometric ob- 
servations should be taken. 

(2) Of Heat Fever . — Ardent fever is a vague 
term wliich has been ••applied to any pyrexia 
presenting very active phenomena, such as 
pungent surface, high temperature, flushed face, 
noisy delirium, and bounding pulse. There is 
a hot-weather febricula in India which manifests 
symptoms of this kind ; but how far ‘heat enters 
into its causation it is difficult to judge. True 
thermic fever, or thermic hyperpyi'exia as de- 
fined and described by Dr. H. 0. Wood, is a 
disease of greater, gravity, and characterised 
by very definite and uniform features. The 
onset of this fever is commonly sudden, and 
may occur during day or night, under exposure 
or in shelter — while marching #Dr working, or 
resting or sleeping. Attacks in the army often 
occur in tents, barracks, or hospitals, and the 
first intimation of illness may be the stertor of 
coma rousing comrades from their sleep. Pro- 


dromata are present in a certain proportion of 
cases. They betoken nervous depression and 
disorder, and consist of giddiness, headache, 
lassitude, low spirits, sleeplessness, irritability 
of temper, anxiety, aural and visual illusions, 
muscular and arthritic pains, with, in some 
instances, anorexia and vomiting, hot skin, and 
quick pulse. Increased frequency of micturition 
has been described by Barclay and Longmore 
as a significant harbinger. Iversons suffering 
from symptoms of this sort ought to be kept 
uncter careful watch. In many cases there is an 
initial stage of excitement. The temperature 
rises rapidly to 106°-I09° F. ; the face is flushed; 
conjunctivoe congested ; there is great restless- 
ness, often violent delirium ; severe cephalagia, 
and the pulse is hard and bounding. 

The fully developed attack, tmd it may set 
in without preliminary warning, may be de- 
scribed as a mixture of coma and asphyxia. 
Unconsciousness is profound ; patient cannot 
be roused. The face is flushed, frequently livid, 
and the corijunctivte suffused. The conjunctival 
reflex is lost, and other reflexes are dulled or 
absent. The pupils are dilated, normal, or con- 
tracted, and usually equal. In b^d cases they 
fail to act to light, and contracted pupils often 
dilate towards the end. The skin is usually 
liot and dry, but may be bathed with profuse 
sweat. The breathing is rapid, often stertorous, 
with mucous rales, becoming irregular or inter- 
mittent (Cheyne-Stokes). The pulse is feeble 
and rapid, rarely slow, sometimes irregular or 
intermittent. The temperature is high, the 
thermometer marking 108' to 110° F. The 
bowels arc usually constipated, but in some 
cases there is watery diarrhoea. Urine is scanty 
or suppressed, and may contain albumin, blood 
corpusclfis, and casts. Subsultus occurs in many 
cases, and local spasms or general convulsions 
in some. Towards the close the sphincters may 
relax, the breathing becomes gasping and spas- 
modic, and finally ceases, and stop])age of the 
heart takes place soon after. The disease may 
run a fatal course in a few hours, and is seldom 
prolonged beyond a few days. Sometimes after 
partial recovery a r<?lapse occurs which is gener- 
ally fatal. In cases which recover the symptoms 
are of a less severe type, the temperature falls, 
reflexes if lost return, consciousness is gradually 
restored, and the patient’s condition slowdy 
improve!*.. Convalescence may be very tedious, 
and nervous sequelse of a severe and disabling 
kind may persist for long or for life. 

Sequels:. — All forms of sunstroke impair the 
power of resisting heat, and are also apt to 
weaken the tolerance of alcoholic stimulants. 
The after-effects of heat shock are generally 
slight and transient, but thermic fever fre- 
quently causes great and often permanent im- 
pairment of the nervous functions. Headache, 
giddiness, insomnia, loss of memory, diminished 
power of attention and concentration, and easily 
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induced physical and mental fa*tigue are com- 
mpn consequences, which may persist for months 
or years, but sometimes yield to time, prolonged 
rest, and residence in temperate latitudes. 
Irritability of temper, excitability and flighti- 
ness, emotjpnal manifestations, altered habits, 
loss of self-control, and moral decadence are pot 
infrequent results of severe seizures, and in 
persons of unstable nervous organisation intel- 
lectual or emotional insanity may ensue. Epi- 
lepsy is another of the graver se(juelye, and 
various disijrders of sensibility, motility and 
the special senses have been described. Per- 
sistent and incurable headache has been attri- 
buted to meningitis. A defect of articulation 
resembling that which is characteristic of general 
paralysis oi the insane is occasionally met with, 
and this may be associated witli a considerable 
degree of general muscular paresis. In such 
cases, of which the writer has seen several 
examples in the Netley Hospital among soldiers 
invalided from India, there is no exaltation, 
morbid euthanasia, or other indication of dis- 
ordered intellect. From these various condi- 
tions, which aflect mainly the higher neuron, 
incapacities * 0 ! a serious and permanent kind 
may arise. 

Morbid Anatomy. — Cases of heat exhaustion 
and syncope are seldom fatal, and the post- 
mortem appearances observed are said to be the 
same as in cases of syncope due to physical or 
mental shock of any description, namely, flaccid, 
dilated heart, distension of the abdominal veins, 
and perhaps some venous congestion of viscera 
possibly arising at or after death. The right 
heart is more dilated than the left and fuli of 
soft clot, and the arterial side of the circulation 
is comparatively empty. In fatjd cases of heat 
fever characteristic and fairly uniform appear- 
ances are met with. The excessive temperature 
subsides slowly ; after, perhaps, having under- 
gone slight post-mortem rise. The surface is 
livid, and there is suggilation of dependent 
parts. Post-mortem rigidity sets in quickly. 
The body is prone to early decomposition. The 
heart is firmly contracted, and the arterial 
sj^stem empty while the ^veins are distended. 
Venous congestions are seen everywhere. The 
blood is dark and fluid, clotting imperfectly, 
deficient in oxygen, and inclined to acidity. 
The corpuscles are crenated and do not run 
into rouleaux ; destruction of red corpuscles and 
phagocytosis have been describe!!. The lungs 
are engorged to a degree not met with in any 
other disease. In cases of sudden death from 
exposure to great heat it is surmised that 
coagulation of the cardiac myosin has occurred 
before death, as has been observed by Claude 
Bermrd, Sandes, Brunton Wood, and others 
in animals subjected to excessive solar or arti- 
ficial heat. Wood considers that coagulation 
of myosin in the heart, diaphragm, and other 
muscles is a post-mortem occurrence and associ- 


ated with hyperacidity. No organic brain lesions, 
except signs of chronic meningitis in old cases, 
have been described. Von Ciessen has observed 
a parenchymatous degeneration of the ganglion 
cells of the brain and spinal cord, whi«li he 
attrilnitcs to the action of a toxin, toflgestion, 
inflammation, and hiemorrhagos Vi^re ve^y rare, 
and if present are probably accidental or 
secondary. ' The brain tissue, as shown by 
Arndt and .^othnagel, is rather amemic than 
hypenemic. ^ 

Eti()lo(;v. — r.iitle it any advance has been 
made in onr knowledge of the pathology of 
sunstroke .since Dr. H. (J. Wood wrote in Di>2. 
The tL<a)rie8 which liave been advanced on the 
subject, may he classed as dynamic, chemical, 
toxic, and microbic. The dynamic theory, which 
Wood advocates, recognises that the uniform 
temperature of the animal body i^^ maintained 
by an adju.stmcnt of the balance lictwcon heat 
production or reception and heat dispersion — 
thermogenesis and thermolysis ; and the nervous 
system, general or special, is the agent of ad- 
justment — thermotaxis. Hyperpyrexia may 
result from increased thermogenesis, impaired 
thermoly^sis, or deranged thermotaxis, or froyi 
a combination of these.* Healthy subjects have 
a high power of adaptation to great heat, but 
this power may^ undergo strain and fatigue, and 
the thermotaxic mechanism thus get out of gear. 
The theory obtains support from the fact that# 
those conditions which produce suftceptihility 
of the vulnerable mfnority are precise!}' 
as increase production,^ impair dispersion, and 
derange the nervous balance ; also from the 
impaired power of resistance established* by one 
attack. The chemical theory postulates a 
chai^^e in the composition and structure of 'the 
• solids and fluids, more especially of nervous 
tissue, wrought by heat. No organic or struc- 
tural change has been dentonstrated, with the 
exception of the acidity and coagulation of 
myosin of muscles, the ante-mortem occurrence 
of which is held to be rare. 

The toxic theory, which is expounded by 
Maclean, assumes an alteration in nutrition, 
metabolism, and excretion, produced by thermic 
influence, which loads the blood with poisonous 
waste products, to the operation of which the 
hyperpyrexia is due. No doubt humoral 
impurities* are produced in thermic and other 
fevers, but they are o})viously of secondary 
rather than primary* origin. Experience and 
experiment indicate that sound subjects may, 
under sufficient provocation, undergo the worst 
forms of heat attack without jvarniiig or ante- 
ce^lent ill-health. The microbic theory, advanced 
by^ Sambou, in the absence of discovery^ of any 
special microorganism or toxin, is grounded 
chiefly on a priori assumptions and other logical 
arguments. Gedgraphical limitations, specific 
phenomena, lesions, and sequela?^ are held to 
indicate special causation ; and comparison 
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with fevers of microbic origin presenting hyper- 
pyrexia, to justify an assumptk)n of similar 
production. The theory is not supported by 
positive facts, and is improbable. Tbe dy- 
namic; theory, as ably developed by Wood, is 
most cf)ns»’stent with our * knowledge of the 
circuniJ^tance.^' and phenomena of sunstroke. 
Even if a toxic condition of blood were demon- 
strated as a primary factor preceding the onset 
of serious symptoms, its operatio^n would still 
be governed by the agencies and prpcesses wliich 
produce superheating of the blood, and it is 
quite certain that this superheating can V)e 
caaj^ed in both men and animals by heat alone. 

Diagnosis. — Some difficulty may be experi- 
enced in deciding whether a patient who has 
been found unconscious after exposure to heat 
is suffering from the effects of heatstroke or 
from Inemorrhagic apoplexy, or from the results 
of alcoholic intoxication or narcotic poisoning. 
Perhaps, still further to complicate matters, 
more than one of these factors may be in opera- 
tion. The hyperpyrexia is, under these circum- 
stances, the key to the diagnosis. Greater 
difficulty may be experienced in distinguishing 
h.eat fever from a pernicious attack of malarial 
fever or hyperpyretic forms of eruptive and 
other fevers. It should always be borne in 
mind that persons suffering from pyrexia of any^ 
kind are not immune to heat influences — on the 
• contrary, are specially susceptible to these ; so 
that cases* originally of some other fever may 
tui;u into lieat fever, * The history of the case 
is a valuable aid to duyj^nosis — more especially 
in suspectc'd malarious attacks — and the obser- 
vation Mil tliese of somt' indication of period- 
icity, the discovery of plasmodia in the blood, 
and the ellect, if any, following the adihinis- 
tration of quinine, should clear the issue. * 
Convulsive phenomena in thermic fever may 
suggest cerebro-spiitjal meningitis ; but careful 
inquiry as regards onset, examination of the 
patient, and study of the symptoms should 
dispel doubt. 

tbioGNOSis. — The mortality of heat shock is 
much lower than of Ivjat fever. In the Euro- 
pean army of India cases are registered under 
the heads of sunstroke, heatstroke, and heat 
apoplexy ; the two former terms indicating 
roughly heat shock, and the latter heat fever, j 
The case mortality is 9 and 25 respectively. 
Prognosis turns on the previous health of the 
patient, the severity of the* noxa, and the gravity 
of the symptoms. IVofound unconsciousness, 
absence of reflexes, , convulsive phenomena, un- j 
yielding hyperpyj'exia, and gravely embarrassed 
breathing are bad signs ; but recovery sorhe- 
times takes place in very desperate cases, and 
after many days' hovering on the brink of death, 
and this justifies persistent effort and some 
measure of hope in the ffiost unpromising 
plight. , 

Prophylaxis, — Racial acclimatisation is a 


long process of physiological adaptation taking 
place from generation to generation under the 
Darwinian law of the survival of the fittest. 
The habits of the acclimatised are an outcome 
of the operation of this law, and lend themselves 
to practical ‘hygiene. The most noteworthy are 
indolence and apathy, fatalism, and a slavish 
adherence to custom and routine — betokening 
an instinctive avoidance of work and worry ; a 
simple dietary, consisting mostly of grains, 
pulses, vegetables, and fruits, with sparing con- 
sumption of fish and flesh ; temperance ; light, 
loose, and porous clothing ; head protection by 
means of turbans, umbrellas, wet cloths, thick 
leaves, etc. ; early rising ; work in the cooler 
parts of the day, and rest or sleep during the 
hotter ; frequent bathing ; shampooing and 
oiling of the skin ; living in thickly thatched 
and shaded houses, and sleeping in tVie open. 
Many of these habits are worthy of imitation 
by persons entering on a tropical residence. 
When compelled to make unusual efforts, many 
natives of hot countries resort to opium and 
other nervine calmatives. In associated life in 
the tropics, the utmost pains should be taken 
to avoid crowding and promote (Cleanliness of 
habitations and their surroundings. Pure air 
and plenty of it is a prime desideratum. Houses 
and tents should be located in high, dry, and 
airy places, and ravines, swamps, and jungle 
avoided. Living and sleeping places should 
be as thoroughly ventilated as possible, and 
punkahs, thermantidotes, and tatties used. 
Soldiers should be marched in the cool of the 
morning, in open order, with frequent halts for 
rest and refreshment. They should be as lightly 
clothed and equipped as possible, and allowed 
to free their necks and chests of all constrictions. 
Tea or coffee, with a biscuit, should be given 
before starting, and the hheesti (water-carrier) 
kept in close attendance to supply drinking- 
water and douches if required. The sick and 
weakly should be carried in well -covered 
waggons, and those showing signs of exhaustion 
carefully attended to. Inspections should be 
held before starting to eliminate those not fit to 
travel on foot or hoarse. Horses and cattle are 
also liable to suffer from excessive heat if com- 
bined with fatigue, and require attention as well 
as the men. 

I*ersonal prophylaxis depends on avoidance 
of those influences and habits which have been 
indicated, under the head of causation, as predis- 
posing to and aiding the noxious effects of high 
temperature. Exposure to great heat — solar, 
atmospheric, or artificial — should be rendered as 
rare and brief as possible. If symptoms arise 
in consequence of habitual or occasional ex- 
posure, such as headache, giddiness, lassitude, 
sleeplessness, and irritability of temper, prompt 
change to the sea or the hills or to a temperate 
latitude is advisable. During exposure to the 
sun the head and spine should be specially 
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protected, A great variety of hats and helrrfets 
has been invented and used, but for lightness 
and efficiency the pith helmet or sola topi is 
probably the best. A white cotton cover is 
useful, a pu<jri with fall over the nape is often 
added, a ventilating chamber and aperture are 
advisable, and the rim should extend well (\ver 
the forehead, temples, and nape of neck. A 
little cotton-wool or a large fresh leaf placed in 
the crown is recommended. In view of the 
possible operation of X-rays it has been proposed 
to insert a thin metallic lining in the helhict ; 
but some experiments made by Major D^ck, 
K.A.M.C., at Netley indicate that metallic toil, 
even when doubled or quadrupled, does not 
arrest these rays materially, the number of the 
helmet on the opposite side being sharply photo- 
graphed through it. 

The spine should be protected by a plate of 
sola, or a piece of cotton quilting which can be 
sewn into the coat. Clothing should be light 
and loose. Cotton is probably the best material 
for outer garments, and white the best colour, 
but some prefer jute, or silk, or flannel. The 
underclothing should be woollen, or a mixture 
of silk and* wool, thin and cellular. Clothes 
should be changed as often as they get soaked, 
and the skin rubbed dry. “ Goggles ’’ are useful 
to prevent glare and the possible entry of harm- 
ful rays through the eyes. Food should be 
light and non-stimulating, and alcohol taken 
very sparingly if at all. Thirst should be liber- 
ally satisfled with cooled or iced water, or aerated 
drinks ; tea is safe and refreshing. Physical 
fatigue and mental worry should be eschewed, 
and all influences avoided which tend to depress 
the health or spirits. Sleep is of great import- 
ance, and all arrangements and expedients 
conducive to it should be adopted. Moderate 
exercise is benefleial, and should be taken in the 
early morning or late evening. Violent exercise 
is dangerous. Bathing is an invariable daily 
habit in the tropics. Cold or chilled water is 
generally used, but under some circumstances 
may be risky. A tepid bath after severe 
exertion is more safe and soothing. It is im- 
portant to guard againsti constipation of the 
bowels, and promote the free action of skin and 
kidneys. Late hours should be avoided, and 
work after dinner is apt to interfere with sleep. 
Any fever, malarious or other, should be 
promptly attended to and carefully* watched. 
With good health and care, tropical heat, even of 
high degree, need not be feared, especially if dry. 

Treatment. — (1) Of Heat Shock . — Persons 
suffering from heat exhaustion or syncope 
should be promptly removed to the coolest, 
airiest, and best-shaded place available, and 
laid in the recumbent p .ution with the head 
low ; clothing should be loosened, neckties, 
collars, belts, etc., removed, and smart douching 
of head and chest resorted to. Should fainting 
continue, ammonia inhalations may be employed, 


a little brandy and water administered by 
mouth or rcct^im, or a hypodermic injection of 
ether given. Flicking with wet towels and the 
application of brandy or mustard to the pneeor- 
dium are sometimes necessary, and in obstfnate 
cases artificial respiration may have ito *be used 
and continued until the breathingGmproves and 
consciousness returns. Tim pulse and tempera- 
ture should be careRilly watclied, and subsequent 
exposure an(J exertion should be absolutely 
avoided in these cases, even n hen rapid restora- 
tion takes plac*\ In cases of sudden and 
suddenly fatal sei/ures caused by acute direct 
exposure, as in the 9Sth Regiment in ^dlia 
and the 35th Sikhs at Dargai, no time or oppor- 
tunity Js given for treatment. If coagulation 
of cardiac myosin has occurred, treatment is 
obviousl}^ hopeless ; but as long as there is any 
indication of life no case of sunstroke should be 
despaired of or abandoned. 

(2) Of Heat Fever . — Reduction of tempera- 
ture is the cardinal indication of treatment in 
thermic fever. The precautions as regards 
shade, posture, and clothing above noted should 
be promptly adopted. The ap])lication of cold 
to the surface hy means of douching, spraying, 
packing, baths, ice-bags, towels wrung out of 
iced water, etc., should be immediate, effective, 
and sustained. The thermometer should be 
frequently used, and wdien a reduction of body 
temperature of 4° or F. has taken place the* 
cold treatment should bq suspended 5r watched. 
If urgent cerebral Symptoms are present, a 
turpentine enema is iit^^icated. Unloading the 
bowels is advisable in all cases, and cold enemata 
assist in reducing temperature. In protracted 
cases rectal alimentation may have to be em- 
plo/ed. The use of antipyretics is not advis- 
able on account of their depressing effect. A 
moderate venesection may be tried in cases of 
dilated right heart and enfbarrassment due to 
distended venous trunks. Some physicians 
advise the administration of (piinine as a routine 
practice. If there is any suspiejion of malaria, 
quinine should be given in decided doses and 
repeatedly, preferably by subcutaneous or inter- 
muscular injection. Digitalis is recommended 
by Chandler, forty minims of the tincture hypo- 
dermically. Pilocaipin has been injected in 
order to induce sweating when the skin is dry. 
Cautious ‘chloroform and ether inhalations are 
the best means of moderating convulsions and 
spasms. Morphia aftd atropin have been in- 
jected in small doses for the same purpose. 
Prolonged change to a cool^climate is imperative 
in cases of severe sunstroke. | The sequehe of 
sunstroke are best treated by rest, regimen, 
and climate. Counter-irritation, massage, and 
iodide of potrjssium are useful when symptoms 
indicate chronic meningitis. 

Super-a — In compound words super- means 
above, upon, or excessive (Lat. supe?', above) ; 
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e.g. superacromiaL (aVjove the acromion^, super- 
abduction {excessive abduction)^ %uperalimenta- 
tion (overfeeding), etc. 

Superciliary. — Above the eyelid, i.e. 
belonging to the eyeV^rows ; e.g. the superciliary 
ridge (the tony prominence of the frontal bone 
corresponding to the frontal sinus). 

SuperTeCUndatiOl^. — The successive 
(non-sinndtaneous) impregnation «f more than 
one ovum, possibly by different^ fathers, at 
different dates, but within the range of one 
menstrual period. See SuPERFurrATioN ; Preu- 
Multipj.e. 

Superficial. — Belonging to the surface, 
not deep seated ; e.g. the sujferjlcial pahiar a rc?i | 
(see Arteries, Ligature of), the superfiriat 
veins (see Ascites, Signs., Enlargement of Vems)y 
etc. 

Superfoetation. — - A problematical 
occurrence consisting in the impregnation of a 
second ovum from the next or some subsequent 
ovulation, the uterus being already occupied by 
the gestation sac from the former ovulation ; 
si'jperconception. ^See IhiEONANCY, Multiple 
{S'uperf(jetation) ; lh^E(;NANCY, Affections of 
Generative Organs (Malformations of Uterus., 
Double Uterus) ; Super fecundation. 

• Superheated Steam.— steam the 

temperature of which is higher than that which 
coriy^sponds to the press\\re under which the 
steam is formed ; it is u^ed in disinfection. 

Superimpregrnation.— The fertilisa 
tion of more than one ovum, resulting in twin 
pregnancy ; in a special sense, polyspermy ; tthis 
term includes both superfecundation and super- 
hutation (y.p.), but should not be regarded as 
synonymous with either. 

Superinvolution. — Atrophy of the 
uterus due to excessive absorption of the tissues 
of tlie organ gfter labour or abortion ; there 
occurs, as it were, an unusual degree of involu- 
tion, so that a normal process becomes ab- 
normal by excess. See Menstruation and its 
Disorders (Amejiorrhoea from Atrophy of the 
Uterus). 

Superior. — Lying above another struc- 
ture, uppermost ; e.g. the superior maxilla, the 
superior meatus of the noi^, etc. 

Supernume r a r y. — Additional or 

accessory, excessive ; e.g. a supernumerary 
auricle., super numer ary digits or polydactyl|% 
etc. See Ear, Externai., Diseases of ( Malfor- 
mations) ; Deformities ; Heredity ; Hermaph- 
roditism ; Physiognomy and Expression (Super- 
numerary Parts). ^ 

Supinatjon.— The condition of the hand 
and arm in which the palm looks upward and 


the' radius and* ulna are parallel to each other ; 
it is opposed to pronation ; the muscles which 
put the hand and arm in this position are 
termed supinators, e.g. the supinator brevis and 
the supinator longus. 

Supplemental Air-— Additional or 
reserve air ; e.g., in respiration the term supple- 
mental is given to the volume of air which can 
be forcibly expelled after ordinary expiration 
is completed. See Respiration (Respiratory 
Rhyiiini and Rate). 

Supply. See Ventilation and Warming 
(Amount of Air) Water (Sources of Supply). 

Suppository. — Solid, medicated, conical 
bodies used for introduction into the rectum, 
vagina, or urethra ; as a basis they contain oil 
of theobroma, rarely cacao butter or gelatin ; 
there are seven official suppositories in the B.P. — 
those of carbolic acid, tannic acid, belladonna, 
glycerine, morphine, iodoform, and of lead. 
See under the various drugs named. See also 
Prescriring and Methods of Administering 
Drugs (By Mucous Membranes, Rectum). 

Suppression. — stoppage of a secretion, 
or obstruction to the escape of a discharge or 
excretion ; e.g. suppression of urine, suppression 
of the menses, etc. See Urination, Disorders 
OF (Retentiou, Anuria). 
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tr 

Suppuration is the term applied to a process 
induced by the introduction into a living tissue 
of an extrinsic excitant which causes at its site 
a collection of serum and living leucocytes, 
most of which it kills, together with the tissues 
involved, as a direct or indirect result of its 
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action. When these phenomena are present 
suppuration may be said to have occurred, and 
the fluid which collects in the centre of their 
area of operation is called “ pus/’ Suppuration 
is a relative term ; there are microscopic con- 
ditions in which some observers would deny its 
existence, but all agree that suppuration l^is 
occurred wdiere pus is visible. 

It must be strictly borne in mind that in the 
early stages of suppuration, even a few hours 
after infection, the cellular constituents of pus 
are complicated by a proliferation of the i?ells 
of the part, and which therefore may bo derived 
from connective tissue, epithelial tissue, or 
endothelial tissue, the exact variety depending 
on the site of the suppuration. It is necessary 
to recognise that there are other cells in the pus 
besides leucocytes, for two reasons : first, be- 
cause it is not often possible to demonstrate 
pus without at least some of these tissue cells ; 
and, se(‘ond, because the presence of a cell is 
always an important feature in a process, the 
exact nature and significance of which is not 
thoroughly understood. When considering this 
point it is worthy of recognition that non-htemic 
cells incorpofate the micro-organisms of infec- 
tion ; and it is difficult to exclude these colls in 
defining suppuration when there is ex])erimental 
evidence to show' that there may be such a 
condition as local immunity, apart from general 
immunity. 

Suppuration may complicate an “ ulcer,’' but 
to say that suppuration may be a cause of 
“ ulceration ” would not be strictly accurate. 
It would be more correct to say that the same 
processes wdiicli end in suppuration may ter- 
minate in an ulcer, the surface of wdiich sup- 
piirates. Suppuration may occur in pre-existing 
cavities, such as the pleural, peritoneal, menin- 
geal, synovial, and endocardial cavities, in 
bursal sacks, and many bone-sinuses ; when it 
occurs in a cavity of its own provocation the 
disease is called “abscess." Suppuration may 
complicate other morbid conditions, such as 
biliary, renal, and vesical calculus, and ulcera- 
tion of malignant disease, wdien it must be 
looked upon as the complication of infection 
and not as a sign of these diseases. 

Wherever suppuration occurs it may be 
“ acute," “ subacute,” or “chronic." An acute 
suppuration may be said to be present when the 
process is mature in about seven to •fourteen 
days ; a chronic suppuration requires from one 
month to several months to mature ; a subacute 
suppuration occupies an intermediate time in 
developing. It may be well to state here that 
these terms survive from a pf^st era in surgery, 
^ when knowledge concerning the etiology of the 
disease did not extend b yond the limits of 
clinical observation at the time ; these terms 
w'ere chosen to indicate the length of time 
before the process of suppuration became mani- 
fest, and at the same time, by implication, the 


intensity of the disease. The essential differ- 
ence, however,^ between one suppuration and 
another is not a question of lime and intensity, 
but one of cause. It is now w'ell established 
that the conditions to w hich each of these tewrms 
apply have a variety of causes. • 

Suppuration can be caused b}^ nliany different 
kinds of micro-organisms. Suppurations may 
differ from *one another clinically — they may 
be acute, subacute, or even chronic — and yet 
be caused by Jhe same micro organism, or they 
may resemble ejich otlier Clinically although 
provoked by diflbrent kinds of micro-organisms, 
consequently a diagnosis of “ suppuration ", cfr 
“abscess" wdth no allusion to the causal niicro- 
organispi conveys an inadequate conception of 
the precise nature of the malady ; this is more 
obvious when it is realis(‘d that it can be deter- 
mined that suppuration is due to staphylococcus 
pyogenes aureus, or bacillus typlii, or bacillus 
mallei, and so forth. Such a precise diagnosis 
has a marked influence on the treatment and 
prognosis ; hence the cause of the suppuration 
is an essential feature of the diagnosis, and a 
bacteriological examination is an indispensable 
part of the evidence upon which the diagnosifs 
is established. From tlyese observations it can 
be seen that the nomenclature of suppuration 
has nf)t advanced simultaneously with increased 
knowdedge of the subject. Doubtless in future 
the name of every suppuration will in some 
w'ay be conneet(‘d with the micro-organism or 
micro-organisms by wHose action it is causf^l ; 
in this way will be sug'^ested the changes in 
progress besides the local lesion — changes wdth- 
out wdiich suppuration itself would proba^ily bo 
impossible, and without wdiich the mere libera- 
tion the pus would be of no avail to stop the 
4 :lisease. 

Kocher and Tavel have suggested the terms 
“staphylomycosis" and “ s^'eptornycosis " for 
infective processes due to staphylococci and 
streptococci respectively, and foreign authors 
seem to have accepted the titles. Perhaps it 
would be more precise to term the suppurations 
due to these micro-organiisms “ staphylopyosis " 
and “streptopyosis." It is, however, very 
difficult to apply to the many hybrid terms by 
wdiich the different micro-organisms have gradu- 
ally become known a method of nomenclature 
elaborated *011 this principle ; the old nomen- 
clature will therefore be retained in this. article. 
The old names given* to the varieties of sup- 
puration when looked at in a new' light are not 
wdthout their bacteriological, significance, for it 
will be seen that the micro-orgajiisms which are 
the* causal agents of acute aViscess are oril}^ in 
exceptional cases the cause of chronic abscess, 
and vice versa. » 

Etiology. — Suppuration can occur only as 
a result of an elternal cause accidentally or 
intentionally introduced into the, tissues of a 
living being. The excitant may be living or 
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lifeless. Although it is necessary to refer to 
lifeless excitants, the reader nvast appreciate 
the fact that it is with living excitants alone 
he will have to deal when treating a typical 
iiiaMy. To provoke any form of suppuration 
by mcans^ of a lifeless agent requires careful 
and elaborate preliminary precautions — pre- 
cautions of a character so definite and essential 
that they render suppurafion from this cause 
one of the rarest events in practice ; to recognise 
the possiV>ility of its occurrence, is necessary, 
but beyond that the condition need only be 
regarded as an interesting laboratory experi- 
ment. There is no evidence to show that 
alterations in the biological conditions of 
animals will predispose to suppuration induced 
by lifeless agents. It will clear matters first tc 
enumerate the lifeless excitants of suppuration ; 
prominent amongst these arc dead micro-organ- 
isms, products of micro-organisms, croton oil, 
pyrogallic acid, cantharides, carbolic acid, 
turpentine, and abrin ; none of these agents 

are capable of nuiltiplication in the blood or 
tissues of the body. 

Prominent among the micro-organisms that 
occasion acute ^iqyjyurotion are the following : — 

Staphylococcus pyogenes aureus. 

,, ,, albus. 

,, ,, citreus. 

„ cereus albus. 

„ ,, flavus. 

St1*eptococcus pyogenes. 

Bacillus coli comifiunis. 
n pyocya^eus. 

„ mallei. 

typhi. 

,, pestis. 

Diplococcus pneumonim. 

Micrococcus gonorrheem. ! 

,, tetragenus. 

Ducrey’s bj^ulliis of soft sore. 

The most common of these are staphylococci 
and mixed infection of staphylococci and strep- 
tococci. It ip comparatively rare to find an 
acute suppuration due to a pure infection of 
streptococcus pyogeneu, and then, in the writer^s 
observation, the suppuration has usually oc- 
curred in lymphatic vessels which were directly 
related to an area of erysipelas. 

Among the micro-organisms that occasion 
chronic suppur-ation the almost constant excitant 
is the , bacillus tuberculosis ; indeed, chronic 
suppuration and tuberculous suppuration have 
become almost synonymous terms, and this too 
despite the fact that tuberculous suppuration, 
so called, is raflmr a process of degeneration 
than a true suppuration. Slowly forming s\ip- 
puration can also be induced by oospora bo vis 
(actinomycosis), bacillus mallei, tbacillus typhi, 
etc. Some recent experiments by Kocher and 
others show that other micro-'organisms usually 
capable of provoking acute or subacute suppura- 
tion may in certain circumstances cause semi- 


quiescent conditions that can only be termed 
chronic suppurations. 

The micro-organisms which cause subacute 
snp>puration are usually those of acute suppura- 
tion. On the other hand, occasionally a virulent 
action on the part of a micro-organism of chronic 
sii^t^)puration leads to this condition. 

Other micro-organisms have been found in 
pus, but convincing proof that they are the 
causal agents is still wanting. To this category 
belong bacillus anthracis, bacillus oedematus 
maK'gni, and certain hyphal fungi, especially 
varieties of aspergill us and trichophyton. 

\Vhichever micro-organism be the cause of 
any t 3 ^pe of suppuration it usually gains entrance 
by means of a solution of continuity in one of 
the body^ surfaces. It is true Oarrt' rubbed 
virulent cocci on the skin of his arm and pro- 
duced foci of acute suppuration, but there is 
a strong probability that in rubbing he made 
superficial wounds and inoculated them. The 
size of the wound is not of fundamental impor- 
tance. Fatal suppuration may occur through 
the infection of a minute wound, and only 
slight suppuration may occur through the 
infection of a large wound ; nevertheless, a 
greater degree of infection is likely to occur in 
a large wound. Any infected article that causes 
a wound may also infect it, or a wound ma}^ be 
made by a sterile instrument and afterwards 
become infected. 

Modern bacteriological research has clearly 
proved tliat one and the same micro-organism 
may produce a great number of morbid con- 
ditions, hence it must not be supposed that 
inoculation by any of the above micro-organisms 
will result in one of the varieties of suppuration. 
Suppuration is produced only when several 
factors are so adjusted as to induce this result : 
these may be called the “ regulating factors of 
infection,'’ and can be divided into two groups: — 

A. Factors connected with the Micro-organism. 

1. The 2 )aTticular Kind of Micro-organism . — 
Some of those enumerated are more likely to 
cause suppuration than others ; for instance, as 
already mentioned, fjtaph^dococcus is more likely 
to cause suppuration than streptococcus. 

2. Bose. — The dose of those micro-organisms 
is very important whose virulence may be said 
to remain fairly constant. Although staphylo- 
coccus pyogenes aureus does vary in virulence, 
it is perhaps^' the most constant of all the 
micro-organisms that cause acute suppuration. 
Mr. Watson Cheyne has demonstrated that 
250,000,000 are required to produce acute abscess 
in rabbits. Herq,Tan found that 500,000,000 
staphylococci produced acute abscess in rabbits, 
and 50,000,000 produced the same result in 
dogs. It is, however, highly probable that these 
figures are very excessive in the case of man, 
who seems more susceptible to this micro- 
organism than the lower animals. 
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3. Virulence. — The virulence of a micix)- 
organism is a more important factor than the 
dose when the virulence is subject to great 
variation in degree. It has been demonstrated 
by Marmorek and Dr. W. Bulloch that a culture 
of streptococcus pyogenes administered in a dose 
of 2 c.c. caused death in forty-eight hours, ar^d 
that by increasing the virulence of the same 
culture a dose of half a millionth of a c.c. 
caused death in seven hours. 

4. Method of Inoctdation, — If the micro-organ- 
ism be deposited in masses, its* action is n«ore 
sure to lead to suppuration than if it be in- 
jected in fine emulsion in a large quantit}^ of 
fluid. The writer has not seen many case's of 
pygemia, but the majority were admitted into 
hospital with pus in one or more places, and 
mdematous painful points in other parts which 
subsequently suppurated, and it was uncommon 
for a fresh undiscovered spot to become a focus 
of suppuration. If this is a correct and a 
common observation, it would apf)ear that the 
foci of most subsequent sites of suppuration are 
inocuiated e^irly in the disease, in fact possibly 
at the time of primary infection. The blood or 
lymph streams may have been the combined or 
solitar}^ paths of a general primary infection 
rather than the paths by which a local infec- 
tion became disseminated and produced second- 
ary lesions. The writer has never been able to 
induce pyaemia in animals, and therefore cannot 
speak from experimental evidence upon this 
point, but he believes there is reason to sup- 
pose that, if the mass of the micro-organisms 
inoculated has been from the beginning localised 
and not generalised, suppuration will remain 
local. Upon this point the writer has recently 
sought experimental evidence, and altliough 
pyaemia could not be induced, it was found that 
if an animal were killed five minutes after in- 
oculation of staphylococcus pyogenes aureus in 
sufficient dose to cause only an acute local sup- 
puration in a control animal, even then cocci 
could be demonstrated sometimes in the liver 
and sometimes in the spleen of tlie killed 
animal. Experimental evidence of this kind 
repeatedly led one to suppose that, although 
the mass of the injected micro-organisms caused 
an acute suppuration in the subcutaneous tissue 
at the site of inoculation, many of them became 
generalised at the time of injection, but gave 
rise to no morbid anatomical changes.* This 
fact wall be further alluded to in (discussing re- 
covery from suppuration, 

5. JVidus or IHssue in ivhlch the Micro- 
organism is deposited. — Bone, periosteum, sub- 
cutaneous tissue, serous, mucous, and synovial 
membranes, are common seats of activity for the 
micro-organisms of suppui-f^tion. Some micro- 
organisms do not necessarily find a suitable 
nidus in all these tissues. Thus micrococcus 
gonorrheem does not act on skin and subcutane- 
ous tissues, but it is most active on the mucous 
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membrane', of the urethra, conjunctiva, and 
cervix uteri, rmd it acts slowly on synovial 
and serous surfaces. A diffusing subcutaneous 
lymphangitis often clears up, leaving foci of 
suppuration only in the bursie of its tlftick 
(bursa patelhe and the bursa over thciolecranon 
process of the ulna). In the wrUer’s e*xperi- 
ence, the lips and cheeks are associated with 
fatal infection accoix*Lpanied by isolated collec- 
tions of pus inore than any one part of the 
body. On tliyee careful pos^ mortem examina- 
tions being made, the lower lips and lower parts 
of the cheok were involved in two of them, and 
the face and lips in the other one. There y^a'S 
no involvement in the pterygoid plexn^<J^ and 
the sinqses of the skull were free from disease ; 
the lymphatic glands in the neck were iiivolvecl 
and contained many micro-organisms. Strepto- 
cocci existed in one case. Tlie very vascularity 
of the part may be the essential factor in the 
cause of the danger of this site of infection. 
The exudation of fluid and emigration of leu(.*o- 
cytes may be so large in amount and of such 
rapid accumulation that the capillaries become 
compressed by them, and hence the trouble. 
Micro-organisms of suppuration find uncon- . 
genial soil in hair, nails, cartilage, fibrous tissue, 
erectile tissue, and arterial tubes (excepting 
aneurysms). AVith regard to ]>lood as a soil, it 
may be said that the infection is more likely to 
give rise to thrombosis than the thrombus to 
j^rovide the soil for infection. 

6. Purity or Mi.vt^&e of Infection. — Tl^ 
action of some micro-organisms is more detri- 
mental to the host in the presence of others ; 
for instance, streptococcus pyogenes is ^uore 
active if the bacillus prodigiosus be present, 
and th'fe bacillus tetanus is more poisonous when 
*<ecomjjanied by a mixture of infection. 

7. Dissemination. — This is a complicated 
question, but the process is ^nainly facilitated 
when the micro-organism gains access to pre- 
existing channels, such as the blood and lymph 
streams, sheaths of tendons, and communicating 
synovial cavities. Dissemination is limited or 
rettii'ded by the anatoinicai relations of the site 
of inoculation, if that be circumscribed by 
fascia or aponeurosis or bone. The motility 
and flagellation of micro-organisms probably 
have nothing much to do with dissemination. 

«• 

B. Factors connected with the Host. 

* 

1. Susceptibility to infection by the micro- 
organisms of suppuration is relative. Two 
hosts in apparently sound he?j.ltb are not neces- 
sarily equally susceptible to thq same dose of 
any *one micro-organism. This natural differ- 
ence may be increased by general or local 
disease or by injury. 

2. Immunity. — Even in a protected host 
cold, fatigue, etc.'} render infection l>y any 
of the micro-organisms of suppuration more 
possible. 

28 
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For inoculation to induce suppuration these 
regulating factors must be so « adjusted that 
only that particular lesion can result: any 
alteration of adjustment, such as increased viru- 
lence of the micro-organism or increased suscep- 
tibility of, the host, may produce a fundament- 
ally difFcrer\t result, possibly a rapidly fatal 
result. The immediate effects of an infection 
depend wholly on the adjustment ol’ the factors 
at the time of inoculation ; the remote effects 
are profoundly influenced by th^t adjustment. 
The micro-organisms in the host may increase 
or diminish in number or virulence, and the 
susceptibility of the host may increase or dim- 
inish; but the starting-point of the increase or 
diminution is the state of the factors at the 
instant of inoculation. A subacute or chronic 
suppuration cannot follow an infection in such 
a dose that death ensues in a few hours. This 
necessary adjustment of the factors granted, 
the varying degree in which they are adjusted 
will influence the intensity of suppuration. 

If an instrument has infected a wound, and 
all the regulating factors of infection are so 
balanced that an acute suppuration will develop, 
^then suppuration is induced by the micro- 
organisms being deposited at the site of their 
future activity in one or several of the following 
methods : — 

1. The micro-organisms may remain at the 
seat of inoculation, or 

2. They may be carried from the seat of 
iiY^culation to any of ’the efferent lymphatic 
vessels ; they may reach the lymphatic glands 
in which these particular vessels terminate, and 
thench may reach the general circulation. 

3. The blood-stream may be the carrier of 

infection, and localisation may occur anywhere 
— in liver, spleen, bone-marrow, etc. — or at t 
part which has received more or less recent 
injury. <. 

4. A duct or tube may be the path by which 
the micro-organisms gain entrance to those 
glands and viscera in which the suppuration 
subsequently*^ takes place. 

The Pathological iAnatotny^ Syniptom^^ and 
Treatment of acute suppuration will be discussed 
under the heading of acute circumscribed 
abscess. 

Acute Circumscribed' Abscess 

An Acute Circumscribed Abscess is the result 
of an inoculation in a tving tissue which pro- 
vokes a rapid accumulation of pus within a 
cavity formed by the process, the excitant of 
which is localised! 

Pathological Anatomy. — An acute cirdum- 
scribed abscess consists of the following com- 
ponent elements ; — ' „ 

I. The micix)-organism and its products. 

II. The fluid contents or fpus. 

III. The ^ tissues undergoing proliferation 
around the pus. 


-It is necessary to describe these elements 
separately. 

1. The micro-organisms are the most im- 
portant constituents of an abscess, and if their 
presence is not always demonstrable in the pus, 
they can generally be found in the ^rbscess wall. 
The relations between the micro-organism, the 
pus, and the abscess wall necessarily depend 
upon the age of the abscess. One hour after 
an inoculation of staphylococcus pyogenes 
aureus (this is the micro-organism whose action 
will be dealt with throughout the description 
of acute circumscribed abscess) the cocci are 
seen chiefly in the parts immediately killed by 
the inoculation. They are almost limited to 
the dead and coagulated tissues and fluid 
(represented now by fibrin). This limitation 
is so marked that the coagulated dead tissues 
may be incidentally doing good by temporarily 
fixing the micro-organisms until their pepton- 
isirig products liquefy these tissues : a stab 
culture of staphylococci in gelatin, a medium 
which holds them in situ until it is liquefied, 
is a 'somewhat analogous process. To proceed, 
a few cocci have escaped into the apparently 
normal neighbouring tissues, and' already some 
of the cocci which have reached surrounding 
structures have been incorporated by the 
leucocytes that have just reached the edge of 
the health}' tissue, and are there collecting in 
small numbers around the necrotic area. 

At the end of twenty-four hours the micro- 
organisms and leucocytes have increased in 
number. The micro-organisms are seen isolated 
and collected in masses among the dead tissues, 
and in and among leucocytes. The cell in- 
corporation of cocci has increased with the 
increased number of micro - organisms and 
leucocytes. All parts are involved now, with- 
out regular arrangement, melted and mixed 
by the licpiefaction that has taken place, the 
only stable parts being the more resisting 
fibrous tiwssue. Outside the liquefied area there 
can be seen free and cell-incorporated cocci, 
but in fewer numbers. Here and there the 
process is abruptly stopped by the fibrous 
tissue supporting tjie blood-vessels of the parts 
otherwise not yet involved. In the adipose and 
loose tissues the micro-organisms meet with less 
resisting soil, and there the process rapidly 
spreads. After the lapse of forty-eight hours 
from inoculation a definite arrangement of the 
staphylococci begins, and masses are seen 
collected in the form of a fairly well-marked 
tortuous ring within the outer circle of cells in 
the cavity of the abscess : these cells are chiefly 
leucocytes. The^ring of cocci can be seen as a 
violet cloud under the half-inch objective when 
the section has been stained by Gram’s method. 
As yet there is no definite connective tissue 
wall, A great proportion of the cocci apart 
from this well-marked ring are indiscriminately 
scattered in and among the cells suspended in 
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the fluid of the abscess cavity ; .a few are Still 
tabe seen outside in the tissues. 

Between four and five days after inoculation 
the relation of the micrococci to the other 
components of the abscess remains practically 
the same, l^it much more clearly de*fined. The 
sinuous cloud of micrococci around the margin 
is more distinct ; instead of being chiefly among 
leucocytes, it is now in an abscess wall, which 
is mainly formed from the connective tissue of 
the part {see Fig. 1). In this^ wall leucocytes 
also abound. Many more micrococci liave 
become incorporated in cells. Such apparently 
is the permanent disposition of the micro- 
organisms in the abscess. Hence seven days 
after inoculation this relationship remains un- 
changed. The cell-incorporation of micrococci 



Via. L — This section of an abscess is under low power: on the 
right, b is the abscess cavity ; on the left, c is the abscess wall, 
in which is seen the collected staphylococci in the form of a 
sinuous cloud. This abscess is seven days after inoculation. 

has become more marked, but still a large 
proportion of the micrococci are free in the pus 
cavity. It is extremely diflicult to demonstrate 
any cocci outside the now lyuch-thickened wall. 

At this point it is important to bear in mind 
the possible and probable behaviour of some of 
the micro-organisms immediately after sub- 
cutaneous inoculation, and hence days before 
the local effects result in the formation of an 
acute circumscribed abscess. Iif proof of this 
possibility the writer has frequently observed 
that in animals killed five minutes after they 
had been subcutaneously inoculated with a dose 
sufficient to induce an ac^ute circumscribed 
abscess, the livers and spleens contained some of 
the micro-organisms inoculated. In most of 
the control animals inoculated with the same 
dose an acute abscess resulted. The presence 
of these micro-organisms, and the fact that 
they do no apparent harm, show the importance 


of rccoguising the value of the factors that 
regulate infection immediately upon inoculation. 
In the case of these generalised micro-organisms 
being highly virulent, death would ensue before 
an abscess had time to form at the s<^t of 
inoculation. * * 

(Concerning the knowledge ofl the products 
of micro-organisms, see uuflcr “ Micro-organ- 
isms,” vol. vi.) • 

II. The pps most commonly seen flowing 
from an acut^ circumscribed abscess is a thick, 
opaque fluid, white tinged with yellow, fatty or 
greasy to the touch, posst‘ssiiig a peculiar animal 
odour, and an alkaline reaction (sometimes 
acid in bone abscesses). It has a -Specific 
gravity of 1030, and patients whoso abscesses 
have communicated with the mouth say it has 
an insipid, sweetish taste. This is the so-called 
“ laudable pus.” Pus is not always “ laudable ” ; 
it may be thin and translucent (“ichorous”), 
or bloody (“ sanious ”). Flakes of coagulated 
material and dead tissue may be suspended in 
the fluid. The yellow colour of pus is ascribed 
to the fatty degeneration of the leucocytes and 
to the pigment of staphylococcus pyogenes 
aureus ; when white it is ascribed to staphylg- 
coccus pyogenes albus. * Sometimes pus is blue, 
this tint being due to the presence of bacillus 
pyocyaneus. Tiie colour depends not only upon 
the micro-organism present and the fatty de- 
generation of the leucocytes, but also upon the# 
tissue ill which it dcvelojps. The piTs of bone,, 
for example, is oftei/ of grey leaden colour. 
The pus of a liver abscess is often chocolate or 
brownish from mixture with the bile pigment. 

The odour of the pus varies. An acflitc ab- 
scess contiguous to the intestinal wall is often 
most* offensive ; if connected with the urethra 
^ it is often ammoniacal. By some the bacillus 
eoli communis is supposed to be the chief cause 
of offensive smell, but thisp theory practically 
ignores the fact tliat this micro-organism may 
exist in purity in many odourless abscesses. 
The odour is often due to an infection mixed 
with non-pathogenic micro-organisms of putre- 
faction. • 

Gas may be present in pus as a direct product 
of micro-organisms, or owing to the abscess com- 
municating with the respiratory or alimentary 
or genito-urinai^ tract. 

The abo^^e variations of colour, reaction, smell, 
and so forth are supposed by some surgeons to 
be of value in the diagnosis and prognosis of 
the case. Thus “laudable ” pus is supposed to 
indicate a good prognosis. ,It would be of ad- 
vantage to be able to give j^eight to these 
characteristics, but implicit trust must not be 
placed in them. The evidence upon wliich to 
found a progiJOsisMs bacteriological. The fact 
that an acute abscess is provoked by staphylo- 
cocci is a better fbundation for saying that it is 
likely to end in complete recoyery, than a 
prognosis to the same effect based upon the 
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“ laudable nature of the pus, for ** laudable 
pus can be seen in acute abbesses due to 
bacillus typhi ^typhoid) and bacillus mallei 
(glanders), etc. * 

IVt describe pus more minutely it must be 
separated ;nto its solid and fluid elements. 

A. The soljjd elements are held in suspension 
in the fluid, from which they can be separated 
by ceiitrifugalisation or Vjy ^Itratiofl, after mix- 
ing the pus with an equal volume of a saturated 
watery solution of sodium sulphate which has 
been diluted with nine times its volume of water. 

The cellular elements consist of : — 

« 1 , Leucocytes, in by far the greater proper- j 
tion^ox- all cells. The majority of the cells 
found in pus are the leucocytes that have left 
the blood system. The leucocytes circulating 
in normal blood are the following : — 

(а) The polynuclear cell with neutrophilic 
granulations (Erhlich). This is present in the 
proportion of 70-73 per cent of all leucocytes. 

(б) The lymphocyte, a small cell with large 
nucleus, present in the proportion of 22-25 per 
cent of all leucocytes non polyocytes. 

(c) The coarsely granular polynuclear eosino- 
philic cell, present in the proportion of 3-4 per 
cent of all leucocytes. 

(d) Large mononuclear cells devoid of granu- 
lations, the hyaline cell of some writers, present 
in about 1 per cent of all leucocytes. The 

, nucleus is round or kidney-shaped in a compara- 
tively largo amount of protoplasm. 

(e) Coarsely granu^ar basophilic, mast cell 
(Erhlich), present in ^normal blood to about 
^ per cent of all white corpuscles. 

Vark^ties u, c, and d of these cells are 
certainly ammboid ; and e is almost certainly 
amoeboid. Of these amoeboid cells only the 
neutrophilic and the hyaline are phagocytic,? 
that is to say, capable of incorporating live or 
dead micro-organisms. 

The numerical strength of the neutrophilic 
cell suftices to make it the most representative 
cell of pus in acute abscesses. 

Besides the fieutrophilic cells, there are present 
in pus other leucocy^^es in a minor degree 
(minor, that is to say, as regards their numbers), 
viz. eosinophilic cells, lymphocytes, and hyaline 
cells. 

Although white corpuscles may play an im- 
portant part in immunity and in fprotection, 
there can be no doubt that their rdle is a funda- 
mentally more complicated one than mere cell 
incorporation. 

2, Red blood corpuscles are seen here and 
there, and care must be taken to exclude the 
possibility of their entrance during the haenfor- 
rhage that occurs in the act of laipture or 
incision, but red blood corpfusclp.s are present 
independently, and when present in any quantity 
they indicate great intensity G?f disease. 

3. Young connective tissue cells, probably 
detached from parts of the abscess wall. 


4. In the Jatter stages, plasma cells, cor- 
puscles of Gluge, and fat globules. 

5. Other cells of more doubtful origin. 

Among other solid constituents are shreds of 

dead tissues, elastic and fibrous. Epithelial 
cells may also be found if an epitheljal structure 
has been involved. 

^here is no necessity to describe here the 
preliminary changes seen in inflammation. By 
“ inflammation is meant those changes which 
occur in living tissues when they are affected 
b}’- uijury or hifection. The writer defines 
inflammation in this manner because it is 
difficult to imagine an injury or an infection 
severe enough to cause the changes constituting 
inflammation without causing an element of 
/leath, however slight. Let it suffice to say, 
that before the leucocytes emigrate they are 
creeping along the sides of the capillaries and 
small veins, whilst the heavier red corpuscles 
occupy the axis of the blood-stream. In the 
arteries the rush of blood is too great to permit 
the same phenomena ; in these vessels the white 
and red corpuscles and the various organised 
elements of the blood are hurried along together. 
In suppuration the neutrophile, ' the lympho- 
cyte, the eosinophile, and the hyaline leucocytes 
emigrate by amoeboid movement through the 
thin-walled veins and capillaries. 

It will be seen in the article on inflammation 
that the transit of leucocytes from the blood is 
assisted by physical conditions, and possibly by 
active protoplasmic changes in the wall of the 
blood-vessel. Metschnikoff, who, as its founder, 
lays the greatest emphasis upon the importance 
of the phagocytic theory, points out how easy 
it is for a polynuclear cell (of which the nuclei 
are small) to pass out of a small opening, and 
how difficult the same process may be for a 
cell with a single large nucleus which may block 
its passage through an opening of the same size. 

In a case of lieno-myelogenous leuka 3 mia the 
writer has been able to observe the kind of cells 
collected in aseptic blisters, the myelocytes — a 
leucocyte typical of this disease — could in no 
single instance be found. This observation 
tends to show that yie different forms of leuco- 
cytes react in varying degrees to different 
stimuli — a point considered in detail later. 

Once they are out of the vessels the leuco- 
cytes soon collect in masses among the micro- 
organisne/S and dead tissue. 

In the matny preparations the writer has 
examined, the leucocytes are not at first seen 
inside the area immediately killed by the in- 
oculation, but nearly all of them are collected 
immediately arouqd the margin of the necrotic 
area, though a few have actually attempted an 
entrance. This can be seen one or two hours 
after a staphylococcus infection. After a few 
hours they become indiscriminately mixed with 
pus and liquefied necrotic tissue, the liquefac- 
tion of which is possibly in the first instance 
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responsible for the general dissolution inside the 
abscess cavity. All leucocytes having reached 
or entered the infected area immediately incor- 
porate many of the invading micro-organisms, 
and may either digest them, or may themselves 
be killed by this intimate relationship. Apart 
from being killed by the organism actually 
included, many of the exuded cells, at first at 
any rate, are killed by toxic products, and may 
be seen spherical, breaking up, and undergoing 
granular, fatty, and other degei^erations. Some 
observers state that they have demonsti’ated 
lardaceous aegeiieration in leucocytes and ^us 
cells a few hours after infection. It is by no 
means easy to confirm these statements. In 
the early stages of abscess formation (i.e. the 
first two or three days) emigration is not by 
any means limited to the actual site of the 
micro-organisms. From many capillaries in the 
apparently normal neighbourhood leucocytes 
have emigrated, or are collecting in greater 
number than normal round the margin of the 
interior of the vessel walls. This is not so 
marked in the later stages (seventh day). 

Since the discovery of the phenomenon of 
diapedesis by Cobnheim many ingenious at- 
tempts have been made to solve the problem as 
to what can be the power of attraction of the 
white cells towards the area of infection. In 
recent years new light has been thrown upon 
this complicated subject by experiments made 
on leucocytes, on many lower animals, and on 
many plants possessed of amoeboid movements. 
It has been found that the direction of these 
movements can be profoundly altered by a 
variety of physical agents, such as light, contact, 
heat, galvanism, gravity, chemicals, atmospheric 
pressure, and so forth, these agents possessing 
the power of attracting or repelling the organ- 
isms of experiment. For example, the sper- 
matozoids of ferns are attracted by certain 
chemicals (positive chemotaxis) and repelled by 
others (negative chemotaxis). The fact that 
bacteria and their products have been found 
experimentally capable of acting upon white 
blood corpuscles has been applied by Leber and 
most subsequent writers to»the solution of the 
problems of inflammation and suppuration as 
seen in man and in the higher animals. How- 
ever tempting it may be to accept these views, 
our present knowledge does not justify us in 
looking upon them as final. • 

B. The fluid element of pus i5 yellow, some- 
times yellowush - green, and transparent ; it 
coagulates on the addition of nitric acid, but 
it does not coagulate spontaneously ; many of 
its constituents depend upon*the micro-organism 
to which its formation ^has been due. Among 
mat:»y products of bacteri... separated from arti- 
ficial cultures made in media containing albu- 
min and peptone, may be mentioned BuchneFs 
mycoprotein, Leber’s pylogosin, as well as sub- 
stances separated by Brieger and others — pro- 


ducts which are capable of provoking suppura- 
tion. A more* important observation is that of 
Denys and^van der Velde, who have separated 
“ leucocidine ” from the pleural exudate of 
rabbits inoculated with virulent staphjloCocci. 
These authors say it is a special* and very 
powerful poison secreted by this ©rganism, and 
that its action on normal loueocytes is to ^ostroy 
them in a few sec«5nds. On the other hand, 
if the exuda^te be heated for ten minutes at 
60° C. the leucocytes are un; tfected. The same 
authors have al^o obtained an anti-toxin capable 
of neutralising the leiicocidine ; this they term 
“ aii^i-leneocidine.” Like the blood-plasin^frcfin 
which H/ comes, the fluid element of pus (Contains 
no fibiinogen. It is richer in proteids than is 
ordinary lymph, the proteids being serum albu- 
min and serum globulin ; albumoses and pep- 
tones derived from the leucocytes and tissue 
cells destroyed by the toxic products of bacteria 
are also found. Lecithin is tnore abundant than 
in blood. Leucin and tyrosin have also been 
found. The fluid contains chloride of sodium, 
carbonates, and phosphates, to which pus owes 
its alkalinity. 

The question wdiether the fluid of pus or th^ 
cells of pus possess som^ or any of the functions 
necessary to rid the host of the invading micro- 
organism or neutralise its products is discussed 
elsewhere. Apart from these possible properties, 
the fluid of pus serves to dilute the poison and* 
flush out the diseased ar^a. 

111. Every circumscu'ibed abscess has at irst 
all the microscopical characteristics of a diffuse 
abscess, and it must be admitted that if a large 
dose of a highly virulent pyogenic micro-organ- 
ism be inoculated into a susceptible host, an 
abscess wall of new formation is impossible 'all 
• the time the micro-organism is infiltrating, 
killing, liquefying, and peptonising tissues with 
wliicli it comes in contaci?. In a section of 
subcutaneous tissue, twenty-four hours after its 
inoculation with pyogenic cocci, will be seen 
micro-organisms, emigrated cells, and dead tissue 
massed at one spot in the adipose tissue; but 
there is as yet no wall. Nevertheless, the 
spread of the abscess, for such it already is, is 
here and there being abruptly stopped by the 
fibrous tissue supporting the larger blood-vessels 
which traA'Crse, the subcutaneous tissue. The 
stoppage A quite accidental ; it depends on pre- 
existing tissue that happens to be th^re, and 
does not constitute true abscess wall. This 
state of things continues till the end of about 
forty-eiglit hours, at which Jtime, in the normal 
fibrous tissue surrounding the, abscess, but not 
ac^:ually involved in it, there may be seen here 
and there young^ granulation tissue. Such 
young tissue ^ seen separating the fibres from 
and among which it is derived. Young vessels 
can already be j?een in this new tissue. This 
is the beginning of an absce{-#5 wall. The 
particular connective tissue from which the 
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later definite encysting wall is developed is 
certainly the supporting dense fibrous tissue of 
the part. Fat a id loose fibrillar tissue is gener- 
ally seen to be undergoing degeneration and 
death, and offers little or no resistance to the 
attackiiig iviicro-organism. 

After four hv five days the fibrous wall has 
become cpiite definite, but in parts it is very 
thin. In many acute circumscribed abscesses the 
pus is more or less completely in contact with 
it, but in others has not yet reach^i it. In the 
latter case leucocytes and micro-organisms are 
traversing the adipose and loose tissue in an 
irivgularly spreading margin towards the fibrous 
wall, "liy the seventh day the fibrous wall 


It US in this .layer that the chief clusters of 
micro-organisms which formed the previously 
described tortuous ring can be seen, and to this 
layer, under low powers, they are apparently 
abruptly limited. However, this is not really 
so, for a few can be seen in the next layer, and 
occvisionally still fewer outside the abscess wall. 

The blood-vessels from the outer layer extend 
into tliis layer and break up into a network of 
thin- walled capillaries which, in some cases, 
appear to be almost as large as sinuses {see 
Fig. ^1). The capillaries are so feebly supported 
— iperely by pus cells and a little connective 
tissue — that they readily rupture. They are 
the source of the haemorrhage which occurs 



when an abscess bursts 
or is incised. In one 
large abscess this axip- 
illary haunorrhage was 
so profuse that the 
writer had to plug the 
cavity. 

3. A layer mostly of 
multi-nucleated neutro- 
philic leucocytes or pus 
cells, tak'ing nuclear 
stains well. 

The three layers at 
their margin s merge 
one into the other. 

By the seventh day 
an acute circumscribed 
abscess has frequently 
assumed an oval or 
circular shape, and en- 
circling the wall just 
described is a concentri- 
cally arranged anasto- 
mosing network of newly 
formed fibrous tissue, 
the crescentic meshes of 
which are filled with 


Fig. 2.-— Section of lui abscess seven days after inoculation. It demonstrates the three layers of adipose and loOSe COn- 

the abscess wall: A, the external fibrous layer; li, the middle capillary layer suspended in ^ 

fibrous tissue arkd pus cells ; C, the internal layer of pus cells only. liective tissue, liie Size 


shows marked increase of density, and fairly 
represents the appearance of the wall of a fully 
formed abscess, and in it are seen well-marked 
and organised vessels. This fibrous tissue be- 
comes denser and wider and less vascular with 
increasing age. The pus is nearly everywhere 
in contact with it, and the wall show^s three 
fairly distinct layers. Tht*se are from without 
inw ards : — 

1. A layer consisting of newdy formed and 
vascularised fihraus tissue only (see Fig. 2). 

The cicatricial tissue of an abscess wall is not 
only a repair of damaged parts, it is chiefly a 
new formation from existing and undamaged 
tissue due to the stimulus of irritants. 

2. A layer of young connective tissue ele- 
ments, among* which are distributed in an in- 
separable crowed the same kind of leucocytes. 


of these meshes gradu- 
' ally diminishes the nearer they are to the 
abscess. The encircling arrangement of the 
abscess wall is caused by its own elastic pro- 
perty inducing centripetal pressure, and also by 
the centrifugal pressure exerted upon the wall 
by the gradually increasing collection of pus. 

As th6’ abscess advances towards the skin, 
but before it ^ actually reaches it, many (and 
sometimes all) hair follicles, sebaceous glands, 
and sW'Cat glands, and even the surface epithe- 
lium, atrophy from the subjacent pressure. 
Before the rupture of the abscess the pus 
burrows to a certain extent between the horny 
layer of the epithelium and the underlying 
layer of cells. 

The length of time necessary for an acute 
circumscribed abscess to become fully developed 
depends upon its size and its depth from the 
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surface, and each of these conditions in turn 
depends upon the profoundly important factors 
concerning infection laid down under the head- 
ing of etiology. However, roughly speaking, 
the time taken by an acute circumscribed ab- 
scess to de.velop is from seven t6 ten days, 
perhaps a few days more, and, possibly, if tjie 
abscess be small and superficial, a few days less. 

The sequence of events that occur in the 
formation of an acute circumscribed abscess 
can thus be summarised: — 

(1) The introduction of the micro-organishi: 

(2) The necrosis of tissue. 

(3) The exudation of fluid from the blood- 



Fig. 8. — Section of an abscess seven days after inoculation, show- 
ing the capillary layer in the abscess wall. It appears to be 
suspended in pus only, but wkh a higher power the capil- 
laries are suspended by connective tissue cells among which 
pus cells are freely distributed. ., 

vessels and emigration of leucocytes at first 
only up to, and after liquefaction into, the dead 
area, i.e. the abscess cavity. 

(4) The formation of encircling membrane 
from the pre-existing fibrous tissPie of the part. 

This appears to be the most convenient place 
at which to remark that although the essential 
difference of one abscess from another is causal, 
the general significance — wl^atever it may be — 
of suppuration from all causes is probably the 
same in eyery case. 

Clinical Symptoms. — These are due to the 
absorption of toxic products, some of which are 
micro-organ ismal in origin, while others are 
derived from the broken-down tissues of the 


host. Their afisorption is probably aided 
by the intermjl pressure of the abscess con- 
tents. The clinical symptoms may be divided 
into those \vliieh are local, and those which are 
conMlt at loitaL ^ 

Local. — After the inoculation — the fact of 
which may or may not be within t^ie ^iiovVledge 
of the patient — the first notifieation of trouble is 
a feeling of 'tension lin the afleeted part; kt the 
same time the patient may complain of either 
a well-mark ecf vigor, or feelbigs of chilliness, or 
an inclination to shiver. The local trouble 
increases into a definite throbbing pain, more 
or I'^ss spontaneous, the intensity of which ds 
increase ;d by making the part depended. and 
dimiriirbod by its elevation or immersion in 
warm lotion. The lowering of the part will 
increase venous congestion, elevation will dim- 
inish it, and immersion in the fluid supports 
the over-distended cajiillary and venous systems. 
The pain now increases to extreme tenderness ; 
there is a marked redness, which disappt^irs on 
pressure and instantly reappears on its removal ; 
heat, swelling, and hardness have also become 
prominent features of the lesion. Tlie glands 
which receive the lymphatic vessels of the part 
in which the developing abscess is situated are 
next noted to be enlarged and tender, imparting 
a sensation of stiffness to the axilla, groin, or 
other site of affected glands. It is not always 
the lymphatic gland nearest the abscess which, 
first becomes enlarged. From enlarg«ement the 
glands may go on to attifal suppuration, giving 
rise to the additional s^unptoms of an abscess 
at their site. Often, more particularly in 
streptococcus lesions, the lymphatic • vessels 
leading to these glands are mapped out as 
diffufee, red, longitudinal streaks. Suppuration 
^ may occur in any part of the track of these 
vessels. In cases of lymphangitis of this nature 
the writer has frequently c^3served that bursaj 
— notably the bursa patellie, and that over the 
olecranon — suppurate when no other secondary 
suppuration occurs ; he has sometimes seen the 
occurrence when there was no suppuration even 
at the site of infection. , 

In the centre of the hard red swelling the 
redness now disappears slowly upon pressure, 
reappearing sluggishly when the pressure is 
removed. The red centre soon becomes blue, 
and appears soft to the touch ; the fingers may 
now actually pit into it. This is the first 
trustworthy clinical sign that suppuration has 
occurred. The swelling grows more prominent 
and tense wwtW fiuctnation determines the fluid 
nature of the lesion. The skin shines from the 
peflish of tension developed 6y the subjacent 
pressure. Around this tense and shiny swell- 
ing there is much redness and oedema, which 
gradually diffuse into the normal parts, and 
there disappear. * The skin over the blue centre 
slowly becomes a thin, translucent membrane, 
through which the white or yellowish pus can 
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be seen, representing the familiar “ beau of a 
pointing abscess. The skin at ^liis stage may 
not look quite so tense and shiny, in fact the 
tension has now been relieved to a small e:.tont 
by ulceration of the corium and deeper layers 
of the epidermis. The diminution of tension is 
indicated ^)y;a radiating network of very fine 
lines about the top and centre that can be 
clearly seen by the aid of a magnifying glass. 
In bad cases the function of the limb or part 
affected is (piite aViolishcd, and held rigidly still 
by unconscious muscular effort. I'lie abscess is 
now (piite mature, and upon the slightest 
movement or trauma bursts. At first the pus 
flows^ -^tMt, owing to the pressure to which it 
had been subjected ; its escape is helped by the 
elastic property of the cicatricial tissue forming 
the absciess wall, also by the contraction of 
muscles in the neighbourhood. The surround- 
ing redness disappears immediately upon the 
rupture of the abscess, and the other local signs 
rapidly subside. The abscess walls then fall 
together, from a continuation of the same 
processes which caused the evacuation of the 
pus, and from the influence of gravitation. 

The gross effects of the micro-organisms arc 
no longer visible, although the middle layers of 
the abscess wall are still crowded with the 
agents of causation. How long the residual 
micro-organisms can remain is a difficult 
, question to answer, and a definite opinion can- 
not at presfent be expressed. 

'^here is much ditifcuHy in accounting for 
the property possessed ^y abscesses of spreading 
towards the skin. Many reasons are assigned, 
prominent among which are — 

(1) They spread towards tlie least resistance ; 
in this connection it is to be observed thafr the 
path of least resistance may lead to hollow 
viscera — intestine, bladder, pleura, or bronchus 
— and veins ma^^ siwMilarly be invaded. 

(2) The vis a tergo caused by the pulsation 

of arteries and movements of viscera and 
muscles. In connection with this point the 
writer has se6n, especially in many cases of 
inflammation about the face, the advancing 
process spreading in oblique lines towards the 
skin, being conducted thither by the lymphatics 
around the blood-vessels that pass through the 
subcutaneous tissue for the supply of the true 
skin. ‘ ♦- 

C oust iUiti anal. — Pyrexia. — Fever varies re- 
markably, the degree dep^^nding on the nature 
of the infection and the intensity of the process. 
The nature of the infection may be either septic 
intoxication — that is, an absorption into the 
blood of products of micro-organisms only — ^br 
absorption into the blood-stream of the micro- 
organisms themselves. In the c«se of human 
beings the former condition is more easily 
demonstrated than the latter, t 

A high teipperature does not necessarily 
denote the existence of a large abscess, but 


rather may be, taken to indicate the acuteness 
of the infection. It is not very rare to find 
severe and fatal infection and suppuration with 
a normal or subnormal temperature subject to 
only small variations. In mild cases the 
temperatur^e remains fairly normal, but when 
pyyexia exists it generally assumes one of four 
types. 

(1) Saprctviic . — In this condition the temper- 
ature begins gradually to rise immediately after 
infection, and reaches its highest point (103°- 
104^') about tlie* third day. A daily fall of V 
ensues until normal is reached three or four 
daj^s later ; the whole cycle thus occupies about 
seven days, or often a much shorter time. 

(2) Hectic . — This condition is characterised 
1 7 a daily rise of temperature commencing at 
noon and reaching 104**- 105° at about 6 p.m., 
followed by fall to subnormal b}^ the next 
morning. The hectic state may or may not 
follow the sapraunic. The daily rise and fall 
gradually lessen in degree as the abscess heals. 

(3) Septiccemic. — Here again the initial 
temperature may be saprfcmic, or it may at 
once rise to 104*-105‘' and remain elevated, with 
daily intermissions that rarely fall to normal. 
The temperature falls, but with the same 
intermittency, as the abscess heals. In the 
event of a fatal issue it continues to rise some- 
times to ]06''-107°, and there may be a further 
rise of a degree or so after death. 

(4) Fgitviic . — The initial temperature in this 
condition also may be saprtemic. After four or 
five days the normal temperature (piickly rises 
during a rigor of 104 -105°. In a few hours 
the temperatiu'e is normal again, and there 
may remain until the next rigor. The temper- 
ature varies, however, and does not always 

r conform to this scheme of regularity. 

Leltcocytosis. — This condition is marked in 
suppuration when not due to tuberculosis. It 
increases with the development of the disease, 
and subsides when pus is liberated. During 
convalescence the number of leucocytes in the 
blood sinks below normal (leucopenia). The 
presence or absence of leucocytosis may be of 
value in diagnosis, ,l)ut in estimating its im- 
portance one must remember that in very slight 
and very intense processes it may be altogether 
absent. See also “Leucocytosis.” 

Constitutional Depression. — This is a 
marked ftature of the disease ; like all symp- 
toms this statd varies, but the sufferer from a 
large acute abscess feels and looks ill, and even 
approaches to the typhoid state. Rapidly 
increasing weakness and loss of weight increase 
the general appear|ince of profound poisoning. 
The writer has seen a case in which the absence 
of this constitutional depression had the effect 
of turning the scales from a wrong diagnosis of 
acute suppuration to a correct one of a rapidly 
growing abdominal cyst. 

In human beings it is not easy to estimate 
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slight variations in blood-pressure, but in ani- 
mals, Dr. Brodie and the writer have altogether 
demonstrated the marked fall of blood-pressure 
that occurs upon injection into the veins of 
large doses of virulent cultures of staphylococcus 
pyogenes aiwreus. 

Amyloid disease is usually a sequel *of 
suppuration. It must be observed that amyloid 
disease does not occur in prolonged cases of 
tuberculosis which have remained pure infections 
(see “ Lardaceous Degeneration",'’ voL v.). 

DiA(iNosis. —It must not be assumed that 
every thick white or yellowish fluid is tjus 
because it looks like it. Fluid of this character 
may be caused by the suspension of epidermic 
cells as seen in dermoid cysts, or by other cells 
seen in the degenerations of malignant epithelial 
and malignant connective tissue tumours. 
Chylous fluid may give rise to error in diagnosis. 
The writer has seen the carpo-inetacarpal articu- 
lation of the thumb in a man suffering from 
gout full of fluid thought to be pus, which was 
really composed of acicular crystals of uric acid 
suspended in altered synovial fluid. 

The mere presence of an acute abscess can be 
recognised by the signs and symptoms already 
detailed. There are a few aseptic fluctuating 
swellings from which it should be readily dis- 
tinguished. 

(1) ILtmatoina. — This resembles an abscess 
in having a fluctuating centre and a difluse 
ocdematous margin ; and leucocytosis may also 
be present if the luematoma is a large one. It 
differs from abscess in its sudden appearance 
after injury (necessary trauma may be slight in 
hajmophilics), in the absence of pain, heat, red- 
ness, pyrexia, and constitutional depression, and 
in the freedom from enlargement of the lym- 
phatic glands. 

(2) Distended gall and nrlnarii bladders. 

(3) Collections of synovial fluid, 

(4) Serous effusions. 

The three last named have well-defined 
margins. There is an absence of intense pain, 
redness, heat, pyrexia, and constitutional de- 
pression, leucocytosis, and in (3) and (4) more 
functional activity is posJiible than in sup- 
purative lesions. The association of an abscess 
with aneurysm may be somewhat difficult to 
diagnose from an uncomplicated abscess. The 
nature of the case can be definitely settled by 
its history, by the suspicious anatomical* relation 
of the suppurative process, and by the presence 
of a bruit and other signs of aneurysm. 

Except by the history of the case, and upon 
the results of operation, it is often impossible to 
distinguish between hydatid and other cysts 
undergoing acute suppuration and a true acute 
abscess. 

The simple recognition of a disease as acute 
abscess is not sufficient. Such a diagnosis does 
not include all the knowledge that can be 
ascertained concerning the malady. This in- 


adequate recognitioT? takes account only of a 
clinical conditkni, the existence of wliich may 
be due to, a variety of agents. The specific 
agents are the essential foundation of a di^ig- 
nosis. Certain clinical signs, however, ^nay 
sometimes give a surgeon the clue dfiagnose 
the actual micro-organism. • 

The existence of an acute abscess in itself is 
a step towards this Minical method of diagnosis, 
ill so far as tl^e process must be due to one of 
the micro-org^misrns of acute uppuration. The 
markedly localise d and circumscribed abscesses, 
such as boils and carbuncles, are most frequently 
due to a staphylococcus infection, but a^ ab- 
solutely analogous condition may be t^rought 
about by bacillus typhi. Again, if the circum- 
scribed abscess be complicated by lymphangitis 
it is possibly a streptococcus infection, but 
lymphangitis may also accompany the infection 
of a virulent staphylococcus. The cases in 
which the writer has found a pure streptococcus 
ill an acute circumscribed abscess have been 
rare, and such an abscess has usually followed 
in parts that had recently been the site of 
erysipelas. Therefore a history of a previous 
attack of erysipelas at the same part influeuce'4 
the impression as to the causal agent of the 
new symptom of suppuration being due to the 
presence of streptococcus pyogenes. 

The presence in the urine of staphylococci, 
strejitococci, and bacillus typhi has aided the • 
diagnosis of cases suffering from sorae^esion due 
to these micro-organisms. » 

The seat of disease bears on this sulqect ; 
staphylococcic infection is liable to occur in 
arthritis, meningitis, osteomyelitis. Bfit the 
writer has published a case of subacute aliscess 
connected with the right saero-iliac synchGn- 
'^drosis in a child of ten months, who recovered 
in six weeks, in which pure and virulent strepto- 
cocci were found. ^ 

On good grounds Widal’s reaction is regarded 
as a confirmatory process in the diagnosis of 
conditions due to bacillus typhi. ^ In staphylo- 
mycoses and streptomycoses the writer has been 
unable to convince himself that the application 
of the homologous sera aids the diagnosis. 

A complete bacteriological examination of the 
pus and abscess wall is essential as confirmatory 
evidence. In niost cases of acute abscess ex- 
amination • of the pus alone will reveal the 
micro-organism, in others it is rarely fqund in 
the pus, but it is niorS certain to be found in 
the abscess wall. A notable example of the 
latter is Ducrey’s streptobacillus of soft sore. 
Hepce in all cases wall and pusimust be tested. 
The examination ought to include staining, 
growth on artificial media, plate cultivation, 
and inoculatioi? into animals. 

To collect pus in a suitable way for this 
complete and rigdrous bacteriological examina- 
tion the writer now adopts the follcpwing plan : — 
By means of a sterilised flask alone the gollec- 
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tion of pus is impossible without soiling the 
upper part, and so setting up cjonnection that 
may lead to the contamination of tlje contents. 
To eliminate this source of contamination he uses 
a siV/iple apparatus consisting of two parts — 
a longpiecked flask within which is a piece of 
glass tube open at the ends, kept from move- 
ment .by means of the cotton- woo\ plug with 
wliich the flask is stopped. **This precaution of 
fixing the tube is of importance, for if it is 
movable it will shake about while travelling. 
The apparatus is then sterilised. The cavity 
containing the fluid is opened at an accessible 
sj^ot^Jjy means of an incision conveniently 
directect, and the walls are held apart by blunt 
hooks. The inner or conducting tube is then 
drawn half-way out of its host, and by means 
of a pair of forceps is held in the cavity of the 
abscess at an angle which permits the pus to 
gravitate through it to the hottom of the receiving 
flask. , When a sufficient (juaiitity has been 
collected the inner tube is carefully and perma- 
nently removed ; then the flask containing the 
fluid must be plugged again. 

A portion of the actual wall is at the same 
time removed. In order to eliminate the possi- 
bility of contaminating the pus it is very essen- 
tial that no skin is included in the portion 
removed. 

Treatment. — The first object in all treatment 
• is to determine the possible sources of infection. 
After a carcfid attemj^t to purify these sources 
aiHethcient dressing should he applied to them, 
lly this means further kifection will be excluded, 
and the very rare event of the continuance of 
suppufation after an acute abscess has been 
opened under all proper precautions may be 
avbided. 

The management of acute abscess may be^ 
described as local and const itvtionaL 

IjOCal. — Abort htt:.. — By some surgeons it is 
considered possible to abort an acute abscess. 
Unna's No. 88 plaster has the reputation of 
being able tp abort boils and carbuncles. 
Wadding soaked in alcohol applied to the part 
and covered by mackintosh has been granted 
the same property. Squeezing the threatened 
spot has been said to act in this direction. 
Best should also be part of this doubtful treat- 
ment. 

Preventive. — Mr, Watson Cheymf has pub- 
lished ceases in which he considers that antistrep- 
tococcic serum may havfe prevented infection. 
These were injected with serum previous to the 
radical removal of extensive cancer connected 
with sources of^all soils of possible infectjpn, 
including that of streptococcus pyogenes. It 
should he observed that antistreptococcic serum 
is specific only for streptococcus ‘pyogenes, and, 
as far as we know, disregards the toxins of other 
micro-organisms. * 

Palliative.^-^hi^ treatment consists in first 
shavi^ig the part, then purifying the skin, 


covering the abscess and the area for a wide 
space around it, and then keeping it poultioed 
with boracic lint that has been wrung out of 
boiling water solution of either perchloride of 
mercury (1-8000) or carbolic acid (1-40); ap- 
plications of fresh fomentations mast be con- 
tinually made. The part must also be rested, 
and if possible elevated. Of course the situation 
of an abscess will necessarily regulate the treat- 
ment. Best iu the case of a limb is attainable 
by careful splinting, by placing the limb in the 
position in which there is least pain, and by 
carefully padding all the natural hollows that 
will otherwise exist between the limb and the 
splint. There seems no doubt that hot poultices 
hasten suppuration, heat apparently being the 
tstimulating factor. If the dressings into which 
the pus discharges and the skin with wdiich it 
comes in contact are both rendered sterile, then 
the pus remains uncomplicated with any other 
infection. As a rule, rupture of an abscess 
under these conditions will not be follow^ed by 
any further escape of thick wdiite pus, the pus 
being replaced by a diminishing discharge of 
serum that practically ceases in twenty-four to 
forty-eight hours. The use of poultices of bran, 
bread, linseed, carrot, charcoal, etc., is inadvis- 
able, and should on no account be employed. 

Operative . — Directly the surgeon is sure pus 
has formed, he should proceed to open the 
abscess. The skin, instruments, hands, etc., 
require as perfect sterilisation as in any other 
surgical operation. The seat of the incision 
usuall}^ selected is at that part of the abscess 
at which the skin is thinnest — in other words, 
where the abscess is “pointing.” There may, 
however, be reasons for opening elsewhere. 
For instance, an abscess may be pointing on 
the margin of a cheek ; in this case it would be 
wise to make an attempt to save the thinned 
epithelial covering by evacuating the pus by 
means of an incision below the jaw^, so that the 
subse<]uent scar wall be hidden. Again, it is 
necessary to make the incision as far away as 
possible from any source of sepsis. 

The direction of the incision will also vary 
with the case, and when near them, it must be 
in the direction of vessels, nerves, ducts, and 
tubes, to avoid wounding these important struc- 
tures. The length of the incision must always 
be sufficient to admit a small sponge, which 
should he use^ gently to break down septa that 
may separate recesses from the main cavity. 
In justice to his other cases a surgeon should 
not put his finger into a septic cavity unless 
absolutely obliged to do so. After all the pus has 
escaped, the inside of the abscess cavity should 
be carefully wiped out, with a sponge wrung as 
dry as possible from a watery solution of 1-20 
carbolic acid or 1-2000 perchloride of mercury; 
this procedure will take away some necrotic 
tissue left behind after the evacuation of the 
pus, and also most of the inner layer and some 



SUPPURATION 


443 


of the middle layer of the abscess wall. Refet 
and splinting are as necessary here as in the 
palliative treatment. 

In the operative treatment of carbuncle, in 
which adherent necrotic tissue is abundant, scrap- 
ing with a sharp spoon is required. *It is usual 
to apply pure carbolic acid to the surface thus 
exposed, but the writer has seen many cases do 
perfectly well without that precaution. In 
passing, it is worth noting this, because by the 
use of a sharp spoon the newly ^craped surface 
is necessarily infected, and so the questioii of 
immunity, perhaps local, perhaps general, ^is 
wrapped up in the explanation of the favouralile 
progress of the case in the absence of a powerful 
germicide such as carbolic acid. A carbuncle 
may be excised, and the resulting wound stitched 
up. But if too much tissue has been removed 
to permit of this course, the resulting wound 
can be skin -grafted at the time or, better still, 
at a later period. In the case of acute abscess, 
scraping out the interior of the cavity with a 
sharp spoon is quite unnecessary, and in fact 
only adds traumatism to an already badly dis- 
eased part, it is also said that scraping away 
an abscess wall may cause generalisation of 
infection. This, of course, is possible, but the 
precise value of the abscess wall will be dis- 
cussed later. Washing out an abscess cavity 
with antiseptic lotions in order to kill micro- 
organisms is quite useless, because those actually 
killed or inhibited are a very small minority. 
Again, the main source of micro-organisms is 
left beliind in the middle layer of the abscess 
wall which the lotion will not reach. Further, 
antiseptic lotions ma3r act as irritants. In 
treatment the fact should be recognised that 
profound changes are occurring in the fluids and 
tissues of the host, upon which ultimate recovery 
depends. 

Draimige. — Artificial drainage should be 
avoided as far as possible. The disadvantages 
of drainage are — (1) Tubes act as convenient 
tracks for the access of fresh contaminating 
micro-organisms. (2) As inert, lifeless foreign 
bodies, tubes are incapable of actively combating 
the micro-organisms in the ^cavity, and by this 
neutrality a tube will permit the existence and 
possibly the multiplication of such micro-organ- 
isms as become deposited upoii it. The writer 
has frequently bacteriologically examined the 
serous discharges from healing abscess 'bavities, 
some of which were drained, while some were 
not ; in all cases the causal micro-organisms 
were not only present as long as the discharge 
continued, but were also virulent to lower 
animals. (3) After a very fe*v hours the only 
part of the abscess cavity^ drained is that which 
is in actual, contact with th . tube. If drainage 
tubes be employed, they should be as large as 
possible and discontinued early. The indications 
for the removal of a tube are diminution of 
discharge, and the natural expulsion of the tube 


by the contraction of the cavity and the granu- 
lation tissue. , However, a drainage tube is 
essential in^ a deeply situated abscess. Fare 
should be taken that the external extremity of 
the tube is level with the surface of the ski». 

Hilton’s method of opening an abscess is 
iisuall}" adopted in those cases wS»ere th*e pus 
is deeply situated and is close proximity to 
important structures*. Here an incision is made 
over the regi^)n, and the tissues are carefully 
divided in layers till the dangerous area is 
reached. A pair of sinus forceps is pushed into 
the cavity, and in withdrawing them the aper- 
ture is dilated by o])ening the blades in^ tlfe 
direction longitudinal with the struct int^s it is 
necessary to avoid. The freely escaping pus 
and the superjacent tissues may hide the open- 
ing into the cavity if the hole is not marked 
by inserting a probe before permanently with- 
drawing the forceps. 

Dy'es^s'ing . — This should be the same as applied 
to an ordinary aseptic wound. When abscesses 
are opened by the above methods, fresh tissue 
spaces, lymph - vessels, and blood - vessels are 
opened, and generalisation of the micro-organism 
will, it is said, be rendered possible. The write); 
has never seen this occur after opening an 
acute or subacute abscess. It is often necessary 
to cut through the healthy tissues in order to 
reach an acute abscess. But these tissues 
immediately heal without signs of infciction, as 
quickly as though no microbes had ‘traversed 
them. As will be lateV pointed out, some vn- 
portant questions of artificial immunity and 
protection possibly arise out of this fact. Some 
foreign surgeons lay great stress upoh the 
importance of this possibility of infection to 
generalise, and to prevent it, open abscesses by 
Slowly burning a passage into them by means 
of some form of actual cautery. 

Constitutional. — A j)u:?ge may be ad- 
ministered at the commencement of treatment, 
and the bowels should be subsequently kept 
open by mild laxatives. Nourishment should 
be constantly given in an easily assimilable 
form ; this, together with* fresh air, is the most 
important feature of constitutional treatment. 
Change of air, particulai*l\^ change to the sea- 
side, sometimes stimulates rejiair when progress 
is delayed. Tonics, quinine, iron, bark, may 
be required. The internal administration of 
yeast is a remedy which has in some haqds met 
with success in cases* of boils, that is to say, 
in staphylococcic infection. Stimulants should 
be employed when indicated-, 

Sernin Treatment . — In streptqcoccic abscesses 
the question will arise as to the advisability 
of exhibiting antistreptococcic serum. The 
writer has frt^piently injected this serum in 
cases of pure and mixed streptococcic infections, 
but he has never* seen the least benefit result 
from its employment. If this particular serum, 
in its present condition, has any use in surgery 
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it is only as a preventive, and not as a curative 
agent. Dr. William Bulloch and the writer of 
this article havv attempted to produpe a serum 
that would protect against staphylococcus. A 
mart was inoculated with virulent staphylococci, 
and her » blood was subsequently tested at 
different periods, but with no positive results, 
for it failed to cure or to protect. Judging 
from the meagre accounts* published by otlier 
observers (Viquerat and otheij,s), a serum 
similarly prepared has, in their •hands, given 
positive and promising results. 

* Ii\^l the pathological processes that end in 
recovnr^ there must be a physiological aspect, 
and this is especially so with regard to infectious 
diseases, to which class of aftections abscess 
certainly belongs. It has been pointed out that 
when an abscess has burst or has been opened 
in circumstances in which fresh infection has 
not occurred, it will, as a rule, heal without 
further discharge of pus It is at present im- 
possible to explain satisfactorily the reasons for 
this fact. Further, it is impossible to say why 
suppuration ceases. As will be seen, it is more 
®asy to state what are not causes of recovery. 

Now the effects of th^ evacuation of the pus 
are: (1) the relief of tension, (2) a diminution 
in the number of micro-organisms, and (3) the 
removal of their and other toxic products. It 
♦ has already been pointed out in this article that 
after the pus leaves,, an abscess there still 
remains a great collection of micro-organisms. 
The mere liberation of^)us, then, cannot account 
for the cure of the disease. There are micro- 
organisms left behind sufficient to promote 
numberless acute abscesses. The remaining 
mibro-organisms are seen in greatest numbers 
in the abscess wall, but can be demonstrated'' 
also in fewer numbers in the surrounding tissues 
and in the serous* discharge. It may be sug- 
gested that tlie biological conditions of the 
remaining micro-organisms are adversely in- 
fluenced by t^ie contact of antiseptics, but in 
discussing the best treatment for acute abscess 
it was pointed out that antiseptics could not 
reach the micro-organisms. 

It is well known that some micro-organisms 
in passing through a series of hosts gain in 
virulence, while others lose virulence in the 
course of the same process. The 'writer has 
found “^hat staphylococci invariably lose virul- 
ence during passage thr<3^ugh animals. Can it 
be that an abscess gets well because the micro- 
organisms of suppv ration lose virulence? In 
attempting to answer this question, it must-be 
remembered that in the serous discharge from 
healing staphylococcic abscesses in man, not 
only were the micrococci present,*but the writer 
found them to be very virulent and capable of 
killing animals if inoculated ii\ the usual doses. 
The same vimilence continued if the abscesses 
were prevented from healing by the insertion 


of drainage tubes. In human beings it is im- 
possible to estimate the virulence of the initial 
dose, and without this standard it is impossible 
to .:>ay dehnitely whether it has gained or lost 
in degree. ^ In the necessarily few days during 
which the writer has been able ty) observe it 
iw^Jiealiiig abscesses, the virulence has always 
been fairly maintained. Another fact of im- 
portance is that experimentally many micro- 
organisms tliat cause acute suppuration can 
be shown to increase in viridence during their 
passages through animals. The virulence of 
stiljeptococci is rapidly and greatly increased. 
Further, the writer has been able to observe 
the virulence of the bacillus mallei in a case of 
glanders for a period of nineteen months. In 
the tissue removed at the last operation (after 
which the patient left the hospital quite cured), 
the bacillus mallei was as virulent as when first 
tested on the man’s admission. Pus, granula- 
tions, and fluid cultures gave the same result, 
viz,, retention of virulence ; so progressive loss 
of virulence of the micro-organism cannot have 
been the reason of recovery. 

The retention of virulence is aL^o possible in 
the case of an abscess that forms after typhoid 
fever and due to bacillus typhi. A case has 
recentl}^ been under the observation of Dr. 
William Bulloch, in which the patient has a 
sinus that has V)een discharging for nine mouths. 
The sinus contains an extremely virulent bacillus 
typhi, yet in spite of this fact the patient is 
apparently in good health. It seems, then, 
that the micro-organisms may, under certain 
conditions, retain their virulence, but lose their 
power of acting poisonously upon the affected 
person. It must, therefore, be supposed that 
the tissues have lost their property of being 
acted upon, and that they have generated 
certain antagonistic properties by which the 
invading micro-organisms are rendered com- 
paratively inert. 

There are some reasons that make many 
surgeons and bacteriologists attach much im- 
portance to the protecting influence of the 
abscess wall. They look upon it as a barrier 
between healthy tiscues on the one side and the 
disease on the otiier. The idea receives some 
support from the fact that a great collection of 
micro-organisms is abruptly demarcated by the 
abscess wall. In a fully developed abscess the 
wall is * certainly at any rate a mechanical 
barrier. But an abscess in its early stages 
is without a wall ; while the micro-organism is 
infiltrating and killing tissues an abscess wall 
cannot form if these circumstances continue. 
It can only form nvhen the micro-organism has 
lost some, at any rate, ,of its destructive power. 
If this is so, it must be assumed that the wall 
only forms round an irritant as it would round 
a foreign body, and that for special protecting 
work it can have no more specific value than 
any other tissue of the host. 
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In the ease of the accidental infection 
operation wounds, the temperature and consti- 
tutional symptoms gradually subside till the 
third or fourth day, when they disappear. It 
is said that because the abscess wall is gradu- 
ally forming^ during this time the constitutional 
signs gradually disappear. This looks at first 
an important reason, but it must be borne in 
mind that when the temperature begins to 
fall the defeat of the micro-organism or its 
toxins has probably begun, and at that stage 
there is no abscess wall. Ttfe gradual oub- 
sidence of temperature in typhoid fever is not 
supposed to be the effect of a barrier formdig 
round the lesions, and the sudden fall of tem- 
perature in pneumonia cannot be due to the 
formation of a protecting membrane. Then 
again, even in the presence of a very thick 
fibrous abscess wall severe hectic temperature 
can last for months ; this do<‘s not look like 
protection. 

Many experiments have been made to sup- 
port the protection theory of the abscess wall. 
Prominent among these are the experiments 
of Afanassieff. This observer inoculated vari- 
ous micrO'Org^inisms on to granulation tissue 
carefully protected from injury, and found, 
among other very interesting facts, (a) that 
no general infection took place, (b) that the 
animals so inoculated were not susceptible to 
subsequent infection with virulent culture of 
the same micro-organism even when applied 
to fresh wounds. Immunity had thus been 
induced. 

Afanassieff states that these experiments 
prove the specific protecting property of granu- 
lation tissue (or abscess wall). Let the results 
of the experiments for a moment be granted. 
As far as the writer is able to construe these 
results, he would say AfanassiefFs second state- 
ment {b) directly negatives his assumption, and 
proves a general immunity, and not a local one ; 
and further, that the abscess wall shares its 
property of resistance with the rest of the 
aiiimaVs body, part of which it undoubtedly is. 
The writer of this article had been inocu- 
lating animals with cultures of staphylococcus 
pyogenes aureus with a view of testing the 
same question ; and after a series of experi- 
ments the results left him with the impression, 
that when an abscess has well formed (after six 
or seven days), it may require more than double 
the dose of a tested virulent culture to provoke 
an abscess elsewhere in the subcutaneous tissue 
of the same animal. This increased dose often 
induced no obvious local changes. In a few 
cases the same dose induced^ a serous effusion 
that disappeared without rupture. Further, 
this capacity of resistance was quite temporary, 
and disappeared in probably less than fourteen 
days, leaving the animals as susceptible as ever. 

Perhaps the protecting value of an abscess 
wall has been over-estimated. With some 


justification an observer may be pardoned for 
looking upon it as a membrane through which 
highly toxic products can leak into the system. 
And instead of protecting the host, it may 
really hinder tlie evacuation of these prorliicts 
by closely encircling them. The fact^tlut boils 
constantly occur in uninterruptjed sec[uence 
seems at first sight to nega'ive the argument of 
immunity ot* protection, but even here either 
immunity or protection — it may be but of a 
transitory natu'*e — is probabh*, since the pro- 
cess eventually erases. Our present knowledge 
of the relation between the causes of suppura- 
tion and immunity is so scanty that a dis- 
cussion of the s\ibject is of little valm.^,'^ but 
there are fads which point to intimate relations 
between them. Fehleisen showed, in experi- 
menting on the value of streptococcic infection 
in the treatment of cancer, that his patients 
were rendered immune to that micro-organism 
for from three to five weeks. It is also found 
that abrin applied to the conjunctiva confers 
local immunity against abrin, but not general 
immunity. Whatever may be the value of 
these and other experiments, clinical observa- 
tions lead one to the inevitable conclusion that, 
the liealing of an acuto circumscribed abscess 
will remain inexplicable until the vexed ques- 
tions of immunity and acquired immunity rank 
among those problems that are solved. 

Acute Diffuse Aescess • 

An acute diffuse ab^ycerss is tlie result of ^an 
inoculation Avhich rapidly provokes an accumu- 
lation of pus within a cavity resulting from the 
process, the excitant of which is infiltratirjg. 

The etiology and pathological anatomy vary 
in degree only from those of acute circumscribed 
iitbseess, the variation being an increased in- 
tensity of the process, which may be due to — 

(1) A comparative increase of the capacity 
for action on the part of the micro-organism. 

(2) A comparative decrease of the capacity 
for resistance on the part of the host. 

(3) A combination of these phenomena. 

The result is a burrowing, ramified cavity 
containing pus. 

The spread of the micro-organism occurs 
chiefly in the soft connective tissues, and is at 
first limited by the mechanical resistance offered 
by the depse Connective tissues — fascia^ and 
bone ; but the natural cessation of the process 
of diffusion in soft copnective tissues depends 
upon the more profound changes that take 
place in the relation between micro-organism 
andTiost — changes to which reference has been 
made in the article on “Acute Circumscribeu 
Abscess.” Death of the host may occur V;efore 
the final arre^ of the process of diffusion. 
Multiple acute diffuse abscess may be (a) 
Frtimiry^ the resu\t of immediate generalisation 
of the initial dose ; {b) Secondary^ tjhe result of 
infective emboli (^pyaemia). However caused, 
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these abscesses vary in size from isolated collec- 
tions of a few leucocytes to cavjties containing 
pints of pus. 

Clinical Signs and Symptoms. -d-Zoct, /. — In 
the<*ase of a superficial diffuse abscess the skin 
coveriffg is painful, red, hot, and oedematous, 
and the part; is swollen. The margin is diffuse. 
Evidence of suppuration and the approach of 
pus to the surface is indicated by t*he detection 
either of a soft spot in the otherwise brawny 
tissue or of definite fluctuation. \ A rapid and 
extensive accumulation of pus produces gangrene 
of the skin by destroying its blood-supply. The 
presence of a deeply situated, diffuse abscess is 
marlt^- by pain, increase in size of the part, 
and mdema of the superjacent skin. Crepita 
tion, caused by the presence of gas, is a sign 
only rarely met with in abscess, but it is 
commoner in the diffuse than in the circum- 
scribed form. It is due to one of two causes : 
the gas may have been generated by decom- 
position of the abscess contents, or it may have 
gained entrance to the abscess cavity by means 
of a communication between it and the respira- 
tory or digestive tract. 

, The comtitntional signs arc the same as those 
of acute, circumscribed abscess : they vary in 
severity ; they may be hectic, pyajmic, or 
septicfcmic ; or, even in severe and fatal cases, 
marked disturbances of temperature may be 
altogether wanting. 

Tiieat\1ent. — Local. — The general principles 
of^ treatment are sirndaV to those described in 
the article on “ Acute^Cikcumscuibei) Abscess.’' 
The incisions must be free and extensive ; this 
is espKicially desirable in those cases in which 
the skin is likely to become gangrenous ; if 
exterivsive gangrene occurs, skin-graftfhg is 
necessary after the separation of the dea(^' 
tissues. Dependent incisions and drainage — 
with the largesfei tubes — are essential where 
putrefaction exists. In spite of these measures 
diffusion may extend and necessitate further 
incisions combined witli local antiseptic baths, 
or hot antiseptic poultices frequently changed. 
In desperate cases, such as rapidly spreading 
glanders, the application of pure carbolic acid, 
of nitric acid, or the actual cautery to the 
internal surface of the cavity is indicated. 
Gonstitutional treatment calls for special atten- 
tion, particularly with regard ta fresh air, 
change^ of air, nourishment, stimulants, etc. 

i' 

Subacute Abscess 

The term subacute abscess is applied to a 
condition in which the accumulation of pus 
occurs ill about two to four weeks ; it maj be 
induced by a slowly acting micro-organism of 
acute suppuration or a ra’pidlj' acting micro- 
organism of chronic suppuration, hence the 
pathology and treatment are the same as of 
acute suppuration and chronic suppuration 
respectively. 


Chronic Abscess 

The term chronic abscess is applied to sup- 
pu»-ation slowly provoked within a cavity formed 
by the process, the excitant of which may be 
localised ot locally diffusing. 

, Etiology. — The almost constant excitant of 
this condition is bacillus tuberculosis ; indeed, 
chronic abscess and tuberculous abscess have 
become almost synonymous terms, and this too 
in spite of the fact that the tuberculous process 
is *not a true suppuration : the tuberculous 
process is rather a caseation of newdy formed 
clfronic inflammatory tissue. True suppuration 
may occur in a tuberculous abscess if the in- 
fection become mixed by the entrance of one of 
the micro-organisms of acute suppuration. It 
must, however, be stated that dowdy forming 
abscesses can be induced by oospora bovis 
(actinomycosis), bacillus typhi, and even bacillus 
mallei. Some recent experiments by Kocher 
and others show that micrococci, usually capable 
of provoking acute or subacute suppuration, 
may in certain circumstances cause semiquies- 
cent conditions that can only be termed chronic 
abscesses. ' 

Pathology. — Dr. Whitfield and the writer 
have been studying the cellidar flora of chronic 
inflammatory lesions. It is out of place here to 
enter thoroughly into our results, but it may 
be said that the emigrated leucocytes appear 
to us to be lymphocytes chiefly, and there is 
present a great number of plasma cells together 
wdth a great amount of organised and degener- 
ated connective- tissue elements. 

Diagnosis. — A slowly formed abscess wdien of 
tuberculous origin is distinguished by the com- 
parative thickness of its w^alls. The diagnosis 
of the tuberculous origin of an abscess may be 
assisted by the reaction of the individual to 
tuberculin ; of course this means is only to be 
resorted to in isolated and obscure cases. Leuco- 
cytosis in tuberculosis is uncommon ; on the 
contrary, eosinophile leucocytes are often either 
absent or diminished in number. The presence 
of a hectic temperature and amyloid disease are 
not signs of tuberculous infection, but they are 
signs that the condition is either non-tuber- 
culous, or tuberculous with a mixed infection 
superadded. Amyloid disease must be very rare 
in pure tuberculous infection : the writer has 
never suen it. Confirmatory evidence is pro- 
vided by a bacteriological examination of the 
abscess wall, which is more likely to give definite 
evidence than the pus. With regard to typhoid 
and actinomycotic abscesses the reader is re- 
ferred to the artioJe on these diseases. 

Treatment. — The ideal treatment of a chronic 
tuberculous abscess is complete excision without 
disturbing the contents. When the abscess is 
connected with bone — as it often is — such a 
procedure cannot be carried out unless it be 
practicable to remove the bone as well — as in 
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the case of a rib. If the abscess be small and 
superficial, and it is impossible to* remove it in 
its entirety, remove as much of the abscess wall 
as possible, and drain the remainder. If the 
abscess be large, as in the case of a psoas 
abscess, it is safer to open it, wash -it out with 
an aseptic solution, and sew up the incision. 
Re-collection will very likely occur; directly i^ is 
ascertained with certainty the same procedure 
must be repeated before the pus has time to ac- 
cumulate to the same extent as at the preceding 
operation, but at each successi^fc operation^the 
sac will be found smaller than before. The 
alternative treatment is to incise the absctiss 
and drain it. The advantage of the former 
over the latter method is that extra infection 
is guarded against, whereas the presence of a 
drainage tube provides a pathway for fresh 
infection. 

Angixa Lunovicr 

The term Angina Ludovici is loosely applied 
to varieties of diffuse infective inflammation of 
the median and lateral aspects of the neck. 
When bacteriologically examined it has generally 
been found ^o contain streptococcus pyogenes, 
or one of the varieties of staphylococcus, or a 
mixture of these, or pneumococcus ; other 
bacteria have also been discovered resembling 
bacillus diphtherite and actinomycotic organisms. 
The source of infection may be the mouth, nose, 
pharynx, scalp, tonsil, or ear. The disease 
apparently exists in the loose connective tissue, 
not in the lymphatic glands. It generally 
begins about the chin or angle of the jaw (in 
the region of the submaxillary gland), and 
spreads downwards with a very diffuse margin. 
The neck becomes red or dusky, sometimes 
almost blue in colour, tender, swollen, and hard. 
In slight cases there is only a feeling of dis- 
comfort about the neck ; in severe cases there is 
much pain, dysphagia, and dyspnoea. The dis- 
ease is subacute rather than acute, the fever 
being usually slight, but increasing with the 
intensity of the lesion. The case may not 
suppurate, the condition lasting for weeks, with 
slow resolution ; in severe cases death may 
occur early without suppuration. If suppura- 
tion take place it may be at only one small spot 
within the brawny mass, or the whole lesion 
may be involved in a large, diffuse abscess. 
Treatment calls for no special remark ; unless 
suppuration occur, incisions do not *seem to 
shorten the course of the disease, though they 
may assist in preventing its spread. This type 
of diffuse inflammation is not limited to the 
neck, but wherever it occurs care should be 
taken to exclude as the causal agent the bacillus 
oedematus maligni, a n^icro-organism which in- 
duces noivsuppurative inkammation of a viru- 
lent and rapidly fatal type. 

Supra.-. — In compound words the prefix 
Bupra- (Lat. snpra^ above) means above or upon ; 


e.g. Bupra acvinnial (above the acroij/ion), Bwpra- 
axdlary (above the axilla), supra- auric idai' 
(above the external ear or auricle), supra~cla vl- 
cular (abovl3 the clavicle), supra-condylar (alx^ve 
a condyle), snpra-gienoid (above the gljjnoid 
cavity), etc. 

Supra, - £inoma,l ios. * — Anomalies 
(structural .or functional) by excess, as con- 
trasted with infra-anomalies (malformations and 
maldevelopm^nts by defect ). 

-• 

Supralininal Consciousness. 

— The ordinary consciousness of self ; literally, 
the consciousness lying above the threshold ; 
‘‘the empiric self of common experieffee ” as 
opposed to the subliminal consciousness which 
occasionally breaks through the same. 

Supraorbital. — Above the orbit, e,g. 

I the supraorbital nerve. Nerves, NEUR MiOiA 

{Trigeminal), 

Suprapubic. — Above the pubes, e,g. 
suprapubic lithotomy. See Bladder, Injuries 
AND lIiSEASES OF (Calculus Vesica^ Lithotomy). 

Suprarenal Extract. See Adrenal 

Glands {Adrenalii}). 

Suprarenal Glands. See Adrenal 
Glands {Physiology) ; i\DRENAL Glands {Adren- 
alin) \ Adrenal Gt.ands {Addison's Disease) 
Adrenal Glands {Other Morbid C mid it ions) ; 
Hay Fever {Treatmefit^* Sujmirenal Extract ) ; 
Heart, Myocardium and Fndocardium {Ireneral 
Pathology^ Etiology, Chemical Causes) ; Hemi- 
sine ; Nose, Local An.estiietics {Ext^sact of 
Siq)rarenal Cl and ) ; Physiology, Internal 
SECRiUTio.NS {Hormones) ; Pigments of the Body 
,#AND Fxcreta {Ilaemoglohin and its Derivatives, 
1 ( amochromogeni) ; Post-mortem Methods {Ex- 
amination of the Body Cgivities, Abdomen)] 
Rickets {Treatment, Suprarenal Extract) ; 
Teeth {Tooth Extraction, Ilevmorrhage). 

Suprascapular N,^rve. See 

Nerves, Peripheral {Injuries of Speed d Spinal 
Nerves). * 

Supravagfinal. — Above the vagina, 
e.g. supravaginal hysterectomy (removal of the 
uterus by abdominal incision, the cervix being 
left). • 

Sural. — Pertainijig to the calf of^the leg 
(Lat. sura, the calf), e.g. the sural nerve, arteries, 
and vein. 

I 

]^U rail mentation. —> Forced feeding, 
e.g. in neurasthenia. 

Surcing'le.-^The tail of the corpus stria- 
tum of the brain (Lat. super, above, cingidum, 
a girdle). • 

Surdomutitas. — Deafmutism {g.vf 
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Surface Water. See Watkr 

Surg^eon. — One who prfctiseii surgery 
(Gr. hand, and cpyctv, to work) as 

distinguished from medicine, or, more generally, 
a gef:.'eral practitioner ; it forms part of such com- 
pound^ words as siirgeon-accoiicheur (a surgeon 
who practises midwifery) and surgeon-apothe- 
cary {one who has passed the examinations 
of the Royal College of Surgeons, England, and 
of the Apothecaries’ Hall) ; in thf Naval, Mili- 
tary, and Indian Services such titles as Surgeon, 
Staff-Surgeon, Fleet-Surgeon, Surgeon-Captain, 
Surgeon - Major, Surgeon - Lieutenant - Colonel, 
and Surgeon-General are now given to medical 
men inNhese services. 

Surgery- — The work and art of the 

surgeon, especially when that is operative. 
There are various subdivisions into aural 
surgery, clinical surgery, dental surgery, mili- 
tary surgery, orthopjedic surgery, and plastic 
(reparative) surgery. See Aseptic Treatment 
OF Wounds, and many of the articles in this 
Eucyclopitdia and Diefionart/^ such as Abdomen, 
Injuries of ; Ankle-Joint, Injuries and Dis- 
eases OF ; Bladder ; Bone ; Brain, Surgery of ; 
etc. 

Sur£iCSll. — Belonging to surgery or to 
a surgeon : e.g. surgical amitoniy^ or anatomy 
, considered specially with a view to the proper 
performance of operations ; sui'gical neeJe of the 
fiviuerus^ or that part «f the bone which is thin 
an(i so more prone to fracture than the thicker 
part (anatomical neck).^ 

Surmena.grG- — condition of body 
and mind due to over-exertion, strain, or<.over- 
pressurc (Fr. surmener, to overdrive). ^ 

Surra,. See I^arasites {Protozoa^ Mastigo- 
phura^ TrypanosoDih Evansi). 

Surrogate or Surrogatum.~~A 

drug substituted (Lat. s^iccedo^ I come in the 
place of) for another which is more expensive or 
less suitable ; succedaneum. 

Suspended Animation. See As- 

phyxia ; Catalepsy ; etc. 

Suspension. — A method of treatment 
in which the patient is placed in h hanging 
position, (supported by neck, chin, and shoulders) ; 
it has been recommended 'm tabes dorsalis. See 
Tabes Dorsalis {Treatment, Mechanical), 

SuSpenSpry. — Supporting or serving to 
suspend an injured or affected part ; e.g, a sus- 
pensory bandage for the scrotum or breast, the 
suspensory ligament of the lens, etc. 

Sustentaculum.— A supporting part 
(Lat. sustento, I support) ; e,g, the sustentacidum 
tali of the os calcis, for the support of the 


astragalus, and the sustentaculum lienis or phreno- 
colic ligament, on which the base of the spleen 
rests. 

Susurrus. — A whispering sound heard 
over aneurysms, contracting muscles, etc. (Lat. 
s^isurro, J hum or buzz). 

Sutures. — The lines along which the 
cranial bones fuse together in ossification, or the 
stitches which are used to close incisions in 
operative surgery. See Aseptic Treatment of 
Wo^iJNDS {Disinfection of Ligatures and Sutures) ; 
(hpLDREN, Clinical Examination of {Head, Ossi- 
fication) ; Hydrocephalus {Morbid Anatomy ) ; 
Labour, PhysioixjGY of {Passenger, Foetal 
Head), 

Suzanne’s Gland. — A small mucous 
gland in the floor of the mouth. 

S wal I O W i n g. See Alcoholism ( Chronic, 
Symptoms, Difficulty in Sivalloiving) ; Brain, 
Affections of Bt.ood-Vessels {Paralysis from 
Vascular Lesions, Reflexes) ; Cerebellum, Af- 
fections of {Tiimour, Symptoms, Deglutition) ; 
Dysphagia ; Larynx, Acute and (hiRONic Tn- 
fla^imations {Foreign Bodies in Larynx) ; 
(Esophagus ; Paralysis {Cerebral Diplegia, 
Clinical Aspect) ; Physiology, F'ood and Diges- 
tion {Sivallowing). 

Swan I in bar. See Balneology {Great 
Britain, Ireland, Sidphnr). 

Sweat Glands. See Skin, Anatomy 
AND Physiology {Coil Glands) ; Skin, Diseases 
OF Sweat and Sebaceous Glands. 

Sweating. See Aorta, Thoracic An- 
eurysm {Symptoms) ; Diaphoretics ; Heart, 
Myocardium and Endocardium {Malignant 
Endocarditis, Symptoms ) ; Hysteria {Disorders 
of Circulation and Trophic Disorders) ; Labour, 
Stages and Duration (Second Stage, Consti- 
tutional Symptoms ) ; Liver {Tropical Abscess, 
Symptoms) j Lung, Tuberculosis of {Constitu- 
tional Symptoms, SweaMng ) ; Malaria {Symp- 
toms) ; Mediastinum {Tumours, Symptoms, Uni- 
lateral Sweating ) ; Meningitis, Tuberculous 
{Symptoms ) ; Physiology, Excretion {Excretion 
by the Shin) ; Psoriasis {Sweat-Duct Psoriasis ) ; 
Rheumatism, Acute {Symptoms^ ; Rheumatism 
in Children ; Skin, Anatomy and Physiology ; 
Skin, Diseases of Sweat and Sebaceous 
Glands; Syringomyelia {Symptoms, Paralysis 
of Cervical Sympathetic ) ; Typhoid Fever 
{Symptoms ) ; U ndul ant Fever {Symptoms, 
Tegumentary System), 

Sweden. See Balneology {Norioay and 
Sweden). 

Swedish System. — Liug’s system of 
active and passive movements with massage 
used in the treatment of various diseases. 
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Sweet Spirit of Nitre. See N ITRITES 
(Spiritus jEtheris Nit^'osi). 

Sweet brea.CiS. See Invalid Feeding 
{Meats), 

Swine • Erysipelas. See Immunity 

{Protective Inoculation in Swine Erysipelas). * 

Swine Fever. — Hog cholera. See Food 
(Unsound Food from Swine Fever Animals). 

Switzerland. See Balneology 
zerland) ; Th lrapeutics, Health Resorts {Swit- 
zerland). 

Sycosis. See also Eyelids, Affections 
OF {Sycosis Tarsi) ; X-Rays (Therapeutics). — 
A pustular affection of the hair follicles in 
the region of the beard. The most frequent 
sites are on the chin and upper lip, hut a 
similar inflammation may involve the whiskers 
and eyebrows. The earlier stages of the disease 
are characterised by the presence of raised 
shotty nodules of an acne-like character in close 
relation to the hair follicles, and in the later 
stages these appear as typical pustules with a 
hair passing through the centre of each. These 
nodules may become confluent, rendering the 
skin much indurated. Tlie degree of infiltration 
and thickening is proportionate to the chronicity 
of the case. The disease is essentially chronic, 
and if not successfully treated tends to complete 
destruction of the hair sac and scar formation. 

The cause of the disease is bacterial influence, 
probably the staphylococcus pyogenes albus 
and other bacteria which exist as saprophytes 
m the skin. The diagnosis is as a rule easy. 

Impetigo contagiosa is an allied affection, 
which, however, is characterised by a more acute 
onset, more rapid development, and greater 
tendency to discharge and crust formation. 
Further, this disease is more commonly met 
with in early life, while sycosis is chiefly met 
with in adult life. 

Tinea tonsurans may be mistaken for sycosis, 
but can readily be differentiated by a micro- 
scopical examination of the hair, which will 
reveal the presence of the ringworm fungus. 

Impetiginous Eczema. — It is doubtful if it 
is wise to differentiate too closely between a 
sycosis and an eczema associated with reddening 
of the skin, and pustule formation. » These 
conditions are probably identical vi origin, and 
nothing is gained by attempting to differentiate 
them. 

Treatment. — The hair should be clipped short, 
and the part bathed several times a day with 
an antiseptic lotion. Preference may be given 
to weak Condy’s fluid, a w'^ak corrosive subli- 
mate, or a spray of peroxide of hydrogen. The 
case should then be treated by an antiseptic 
ointment, e.g. ammoniate of mercury, or sulphur. 
The exact composition of the ointment is of less 

VOL IX. 


import ancr than the manner in iChich it is 
applied. The inunction must bo thorough, and 
treatment shoufld be continued in a modified 
degree for ihontlis after the bulk of the disease 
is apparently cured. Hreat benefit may alg^) be 
attained in not a few cases by strict attsention 
to the general health, more espeoially the ad- 
ministration of a daily nline (iraught and 
stimulation of the fenction of the skin by baths. 
It is well to recommend the ]*atient not to allow 
the beard to ^ow for at least six months after 
the disease has been apparently cured. 

Sydenham’s Chorea or Dis- 
ease. Sei Chorea {Common or Sydeidtam' s 
Chorea). ^ 

Sydenham’s Laudanum. -Tinc- 

tura opii crocata, or tincture of opium flavoured 
with saffron. See Opium. 

Syden ham’s Teach i ng. See M edi- 
cine, History of {Rational Empiricism). > 

Sylvester’s Method.— A method of 

carrying on artificial respiration by using the 
arms of the patient to compress the chest, 
and allowing it to expand by elastic recoil. See* 
Asph Y XI a ( Resuscita t io n). 

Sylvian. — Named after tlie anatomist 
Jacobus Sylvius (Jacipies Du Bois), who lived 
I between 1478 and 1555 ; e.g. the Sylvian ague- 
I duct (communication between the Chird and 
I fourth ventricles), tffe Sylvian Jis8U7'e (tjie 
! fissure on the outer surface of the cerebrum, 

1 separating the parietal and frontal lobes from 
the temporo-sphenoidal lobe), and the S^ylvian 
ventricle (in the septum lucidum). See Brain, 

I PiiVSibLOGY of (Cerebral Cortex) ; Brain, Sur- 
frEiiV OF (Ce^'ehro-cranial Topogixiphy) ] Hyi>ro- 
CEPHALUS (Etiology., Blockage of Aqueduct of 
Sylvias). * 

Symbiosis. — The constant association of 
organisms not depending on each other for life 
or nourishment (Hr. avv, with, aiid /Xo?, life) ; 
commensalism ; in Bacteriology two types of 
microbes may attack the bofly at the same time 
and may intensify each other’s attack and fail 
unless acting in association (obligatory symbiosis), 
or they may intensify each other’s action without 
their allianpe being essential for success (facul- 
tat ive syn l h iosis ) . 

Symblepharoh. — Adhesion of the eye- 
lids to the eyeball, which may be anterior, 
posterior, or total. See Conjunctiva, Diseases 
OF J^Symblephnron ) ; Eyelids, *Affections of 
(Syrnblepharon) . 

Symbol.' Prescribing (Weights and 
Measures). 

Symelus or Symmelus. — A terato- 
logical type in which more or less complete 

29 
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rotation aiVi fusion of the lower lin hs takes 
place ; sympodia ; the sireniform or mermaid 
foetus. Teratology (Malfof'mat%on& of the 
Lirnhs^ ^yynpociia). * 

Same’s Amputation. See Amputa- 
tions ^{Aiil'le-Jolnt). 

Syme’s Excision of the 

Tong'Ue. See Tongue {C arciTidmay Methods 
of Operatiiuj). 

f 

Syme’s Urethrotonmy. See 

Urethra, Diseases of {Stricture, External 
Xlrethrotom'ij ) . 

Sy fn met r ical. — Corresponding, or 
having its parts in due proportion ; e.g. sym- 
metrical lesions, symmetrical diseases, etc. 

Symonds’ Tube. — A metal or rubber 

tube for introduction through an oesophageal 
stricture. See (Esophagus {Fibrous Stricture, 
Treatliient). 

Sympathetic. — Belonging to or pro- 
duced by sympathy ; e.g, the sympathetic nervous 
system, sympathetic insanity, sympathetic in- 
flammation, sympathetic vomiting, etc. See 
Adrenal (Ji^ands {Addison’s Disease, Pathology, 
Nervous Theory ) ; Alcoholism ( Visceral, Vas- 
ridar, arui Ih'ophic Variations) ; Aorta, An- 
eurysm AND Dilatation of {Symptoms, Une<pval 
l^upils) \ « Auditory Nerve and Labyrinth 
{Sympathetic Nerve-Doafxiess) : Climacteric 1n- 
sai5ity {Sympathetic Insanity) ; CJlaucoma ; 
Heart, Biiysiology of ^Cardiac Nervous Systein ) ; 
PHYSigLOGv, N euro - Muscular Mechanism 
{Spi'nal Nerves, etc.); Visceral Pain {Sym- 
pa thetic Sijstem ) . r 

Sym pat heticectomy.— Excision of 
a part of a sympathetic nerve, as in the treat- 
ment of exophthahnic goitre ; sympathicotomy. 

Sympathetic Ophthalmitis. 


Definition ...... 450 

Nature of the Affection in the Exciting 
Eye . . . - . . . .450 

Time of Incubation .... 451 

The Course of Disease in the Sympathis- 
ing Eye ...... 451 

Sympathetic Irritation . ^ . . 452 

Prognosis , . . . . 452 

Pathoc^lnesis ..... 452 

Treatment. . «. . . .453 


DKFJMTiuy, — What is termed Sympathetic 
Ophthalmitis is a stjrous or plastic inflammation 
of the uveal trabt, excited by inflammation tf a 
similar character in the fellow eye, the result 
of some perforating lesion. * 

The eye which has been perforated, and which 
is the first affected, is termgd the exciting eye, 
and tlie other, which is subsequently involved, 
the sympathising eye. 


.There are cases in which inflammation of a 
serous or plastic type occurs in the uveal tract of 
an eye as the result of some constitutional dis- 
ease, without any perforation of its tunics, and 
where later the second eye becomes similarly 
affected. In such cases we are unable to say 
whether the inflammation in the sebond eye was 
e^^cited by that in the first, or whether, as seems 
more probable, both eyes became affected as 
the result of the same morbid constitutional 
state. 

]V(Jiture of the Affection in the Exciting Eye . — 
Eyes which have received accidentally inflicted 
punctured wounds from some pointed instru- 
ment, or ill which fragments of metal have be- 
come lodged, are the ones which most frequently 
excite sympathetic inflammation. Any eye, 
however, in which there has been a perforation, 
no matter how it has been occasioned, and in 
which a particular kind of inflammation has 
followed, is liable to excite a similar inflamma- 
tion in its fellow. 

Sympathetic ophthalmitis occasionally follows 
on operations such as extraction of cataract or 
iridectomy for glaucoma. It has been known 
to follow^ on perforating ulcers of the cornea, 
and on perforations of the globe caused by 
intra-ocular malignant growths. Eyes with a 
sub-conjunctival rupture of the sclerotic, and 
protrusion of a portion of the iris into the sub- 
conjunctival tissue, will sometimes become the 
seat of a uveitis, and excite sympathetic inflam- 
mation. It is improbable that an eye, the 
fibrous-tissue tunic of which has not been pene- 
trated, can give rise to this aflbetion. 

Injuries of certain parts of the eye are more 
liable to be followed by sympathetic inflamma- 
tion than those of others. The ciliary region is 
frequently spoken of as “ the dangerous area.” 
Wounds which pass into the vitreous chamber 
are much more likely to cause trouble than 
those which simply open the aqueous chamber, 
or which penetrate the lens without involving 
the vitreous humour. 

A sub-conjunctival entanglement of a portion 
of the uveal tract in a wound is a dangerous 
complication. When sympathetic ophthalmitis 
follows on operative procedures, such entangle- 
ments arc generally to be found. 

As already stated, it is necessary that the 
perforation of the eyeball should be followed by 
inflamm|ition of the uveal tract before it can 
give rise to sympathetic ophthalmitis. This in- 
flammation may vary much in intensity, but it 
is always of a serous or plastic type. An eye 
with suppurative inflammation in it never ex- 
cites inflammatory trouble in its fellow. 

The intensity 'of the inflammation in the 
sympathising eye does not always correspond 
with the intensity of that in the excitor. The 
inflammation in the sympathising eye may be so 
severe as to cause its complete disorganisation, 
whilst that in the exciting eye is so mild as to 
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give rise to but slight injectioUj and little,* if 
any, permanent defect of sight. 

Time of Incubation . — The length of time 
which elapses between the receipt of air injury 
and the onset of inflammation in the syin- 
pathisiiig eye is usually from fouY to eight 
weeks. That is to say, it is most liable, to 
occur during the time at which the inflamma- 
tion in the exciting eye is most acute. As the 
intensity of this subsides, so the risk of its 
transmission decreases. 

Though io the large majority of cases itym- 
pathetic op? tlialmitis manifests itself at the 
time above mentioned, it may occur eitfier 
sooner or later. It has been met with as early 
as two weeks after the receipt of injury. On 
the otlier hand, an interval of several years has 
elapsed — as many as twenty in some ases. 

When there has been a very long interval, 
careful incpiiry will generally elicit a. history of 
some fresh injury, or fresh attack of inflamma- 
tion or irritability in the exciting eye, shortly 
before the onset of the sympathetic disease. 

Xnfi(ral llUfort/ of Affection In the Si/rn- 
pathisiru/ Eye . — The onset of an attack of sym- 
pathetic ophthalmitis is sometimes, but by no 
means necessarily, preceded by symptoms of 
sympathetic irritation p. 452), Yery often 
it begins without any premonitoiy warnings — 
mistiness of vision, floating opacities in front 
of the eye, or a slight amount of redness and 
pain being the symptoms which first attract the 
patient’s attention. 

One of the earliest changes to be found in 
the eye is a number of fine dotted opacities on 
the lower part of the posterior surface of the 
cornea, which are usually arranged in a little 
triangular area, with its apex upwards. The 
dots at first are often very small, and only to be 
detected on magnification. They are generally 
of a greyish colour, but some of them may 
be pigmented ; later they tend to increase in 
size so as to be easily discernible with the naked 
eye. 

The condition is commonly spoken of as 
“ Keratitis Punctata,” a name whi(?h unfortun- 
ately gives a wrong impression as to its mode 
of origin, for the dots are not the result of 
inflammation of the cornea, but are deposits on 
its posterior surface of inflammatory cells from 
the acpieous humour, thrown out by the ciliary 
body. • 

In association with dots on the* back of the 
cornea, opacities can generally be detected in 
the vitreous humour, also due to effusion 
from the inflamed ciliary body. At first they 
are often only of a fine, dugt-like character, 
producing an ill-defined haze, but may later be- 
come more pronounced. *T^ e amount of injec- 
tion of the ciliary blood-vessels is at first slight, 
but increases in intensity as the disease pro- 
gresses. 

In a case seen in an early stage there will be 


no difficulty in oht iiihng a full ^md regular 
dilatation of the pupil with atropine, and in 
mild cases of the disease which remain through- 
out of the Serous type, it may be possible to keep 
the pupil so dilated through the whole course 
of the attack. ^ • 

When, however, as is very commonly the 
case, the disease assumes a plastic form, the 
pupil, in spite of ^he most energetic use of 
mydriatics, slowly contracts ; adhesions of a 
firm and ten^Jcious charactOi form between the 
whole length of the posterior surface of the iris 
and the lens capsule, a membrane of organised 
inflauinci'ory products at the same time c7o- 
velopiim in the pupil. This tendency of the 
i pupil te> (‘‘jiitract in spite of mydriatics, forms a 
; very characteristic symptom <4' iritis of sym- 
; pathetic origin. 

The iris becomes altered in colour. If blue, 
it assumes a dull greenish hue ; if hrov;n, a 
dull, dirty brown. Sometimes tlie blood-vessels 
of the iris may become so enlarged as *to be 
visible to the naked eye. 

In the milder cases of sympathetic ophthal- 
mitis, from first to last the tension will remain 
normal. Increase of tension may occur in ait 
early stage before the formation of any synechiie, 
due in part to the difficulty which the aqueous, 
altered by the admixture with it of inflammatory 
products, has in escaping from the eye ; and 
: in part to the excess of fluid thrown into the 
i eye by the inffamod ciliary body. i\7ore often, 
i however, increase of t^n?sion is not met w^th 
I until the later stages of ^ the disease, when ad- 
j hc'sions have formed between the iris and lens 
j ca})sule, which obstruct the passage forwi«rds of 
j fluid from the vitreous into the anterior chamber, 
i Vs <\ final stage of all, in some of the woixst 
j .«ases the secretion of intra-ocular fluid becomes 
j arrested from destruction of tlie secreting area 
‘ of the ciliary body ; the vitreous atrophies; the 
; retina is detached, and the globe becomes soft 
! and shrunken — the condition which is spoken 
of as “phthisis bulbi ” being established. 

The anterior cliamber in the tHirly stages of 
the affection, \^hen it of entirtily a serous 
type, is usually dee])er than normal. Later on, 
wdien extensive posterior synechiie have formed, 
and there is obstruction to the passage of fluid 
forwards, it becomes shallowed and may be 
almost obliterated. Sometimes in late stages 
of the disease, from the organisation an^d con- 
traction of iriflammatojry products adherent to 
the ])Osterior surface of the iris, the outer 
margin of that structure becomes drawn back 
towards the circumlental space, ^nd a deeyiened 
coucRtion of the anterior chamber at its peri- 
phery is produced. 

In sympathe'wc ophthalmitis, the structures 
at the anterior part of the eye, the iris and 
ciliary body, are m«re frequently and more ex- 
tensively involved than those at t^c posterior 
part, the choroid and retina. On account of 
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clouding of the media, ophthalmoscopic examina- 
tion of these latter structures i|? usually only 
possible in thj very earliest stages of the 
affection. 

Irk some cases optic neuritis or neuro-retinitis 
can b(^ detected as soon as, or even before, the 
dots on the back of the cornea or the opacities 
in the. vitreous humour ; in others the optic disc 
appears to remain unchan g^^d so long as a clear 
view of it can be obtained. 

Microscopical examination of eyes which have 
been excised on account of pain in advanced 
stages of sympathetic disease not uncommonly 
show discrete patches of round-celled exudation 
scattercH throughout the choroid, similar in 
character to those which are met with in the 
iris and ciliary body, and similar also to those 
which are found in exciting eyes. 

The amount of pain complained of in the 
early stages of the disease is not usually very 
great.. There is some tenderness over the 
ciliary region and some dread of light, but not 
much aching pain. Later on, should the iris 
become bound down to the lens capsule and the 
tension become increased the pain is often 
excessive, of a very distressing character, and ex- 
ceedingly difficult to relieve ; not uncommonly, 
indeed, at such a stage, <^xcision of the eye 
becomes necessary and is gladly assented to by 
the patient, so great have been his sufferings. 

Sympathetic ophthalmitis is a disease which 
runs a certain cours^; and then subsides, the 
eyc‘ quieting down, all s}unptoms of redness and 
inflammation disappea^ying. The duration of an 
attack varies considerably ; if it remains through- 
out of the serous ty]ye it usually lasts from three 
to four months. When, however, it has assumed 
the more severe plastic type it may continue, 
with occasional exacerbations, for a year of^ 
eighteen months. 

Si/nipathetic Invitation . — It was at one time 
thought that sympathetic irritation was neces- 
sarily the precursor of sympathetic ophthalmitis. 
It is now kjiown that though some cases of 
sympathetic ophthalmitis begin with symptoms 
of sympathetic irritaijion, the latter may exist 
for many years, and may pass off without any 
symptoms of inflammation supervening. Sym- 
pathetic irritation may, moreover, be excited by 
affections of the eye quite different from those 
causing sympathetic inflammation e.g. it may 
be set# up by a foreign body in the conjunc- 
tival sac. * 

The condition may be regarded as a neurosis, 
which is at once relieved by the removal of the 
cause of irritation in the exciting eye, of the 
exciting eye itself, or by division of the nerves 
connecting the two eyes. 

The symptoms of it are photophobia ; lacry- 
mation ; pains about the eye and over the brow, 
sometimes very severe and of a neuralgic char- 
acter; slight blepharospasm; conjunctival in- 
jection ; and temporary defects of vision due to 


inability to ipaintain accommodation. Some 
patients describe appearances like that ..of 
vapour rising before the eye. 

The symptoms will sometimes subside and 
then recur again after an interval of variable 
duration. * , 

I^rogiiosis . — It has been repeatedl}" asserted 
that children are more subject to sympathetic 
ophthalmitis than adults, but statistics published 
with reference to this point seem to show that 
it has no just foundation (Gunn). 

11 is doubtful also if the age of the patient 
lia^ any influence on the length of incubation 
of the sympathetic disease or on its severity. 
Certainly both severe and mild attacks may be 
met with at all ages. 

As a general rule, the prognosis in sym- 
pathetic ophthalmitis appears to be more 
favourable when the disease comes on after 
a short interval than when it appears after a 
long one. 

In the early stages a very guarded prognosis 
should be given as to what is likely to be the 
ultimate outcome of an attack, as the mildness 
of the symptoms at the outset are often markedly 
out of proportion to the grave changes which 
subso(piently ensue. 

Quite 50 per cent of eyes affected end in 
complete disorganisation and destruction of 
vision. 

In some cases, where the disease remains 
throughout of the serous type, perfect vision 
may be regained on the subsidence of the attack. 

The failure to keep the pupil dilated with 
mydriatics must always be regarded as of grave 
significance. 

PathogenesU. — The nature of the morbid 
influence in an injured eye which is capable of 
exciting inflammation in its fellow, and the path 
along which this morbid influence 2)asses from 
the one eye to the other, in spite of much dis- 
cussion and many experiments, still remain 
undecided. 

The disease was originally named sympathetic 
ophthalmitis, because it was thought that the 
second eye became inflamed in sympathy with 
the excitor as the result of some nerve irritation 
in the latter. This irritation Mackenzie de- 
scribed as being most likely reflected along the 
chiasma and optic nerves. 

Subsequently, when it was realised how com- 
monly Si wound in the ciliary region was the 
lesion in thd exciting eye, and how frequently 
the ciliary body and iris were the parts affected 
in the sympathising eye, it was thought more 
probable that an irritating impulse travelled up 
the ciliary nerves? of the exciting eye to the 
nerve centres, and was there reflected along the 
ciliary nerves of the opposite side to the fellow 
eye. The passage of a morbid influence along 
the ciliary nerves, such as this theory suj)poses, 
is not inconsistent with the absence of any 
structural changes in them. Experimental irri- 
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tation of the ciliary nerves in an animaPs eye 
falls, however, to jjroduce anything more than 
vascular congestion in the fellow eye — never 
inflammation. 

The probable parasitic origin of sy^mpathetic 
ophthalmitk was originally advanced by Leber. 
It has been suggested that micro-organisms n»ay 
travel from one eye to the (‘^her, either along 
continuity of tissue in the lymphatics of the 
sheaths of the optic nerve and chiasma, or that 
they enter the general circulation, and ^the 
inflammaticju in the second eye is metastatic in 
character. in tlie latter case we should exjjpct 
to meet with inflammatory changes in various 
situations, not only in the fellow eye^ or else 
have to regard the uveal tract as possessing 
some peculiarit}^ of structure, rendering it 
specially susceptible to attack. 

Inflammatory changes ar^ not met with in 
other parts of the body in connection with sym- 
pathetic ophthalmitis, and we have no grounds 
for assuming any special susceptibility of the 
uveal tissue. An attempt has recently been 
made to tind this special susceptibility in the 
congestion caused by sympathetic irritation, but, 
as has been already pointed out, many cases of 
sympathetic inflammation begin without any 
signs of irritation. 

Micro-organisms are undoubtedly sometimes 
found in eyes which have excited sympathetic 
intlammation, but so far no one definite micro- 
organism has been universally found. In some 
exciting eyes which have been removed and 
carefully examined, no micro-organisms could 
be detected. The inflammation in exciting eyes 
differs in its spreading character from that set 
up by mere inorganic chemical irritants, as, for 
example, pieces of copper or iron, or by the 
infliction of wounds with aseptic instruments. 

So far, no micro-organisms have been dis- 
covered in the sympathising eye. 

Much experimental work has been done on 
animals to try and prove the parasitic origin of 
the disease. Injections of micro-organisms into 
one eye have been made with the idea of trying 
to induce sympathetic ophthalmitis in the other. 

Deiitschmarm has recorded some successful 
results which, if confirmed by others, would be 
of the greatest importance. Unfortunately, 
though a number of observers have repeated 
his experiments, none of them, like him, suc- 
ceeded in setting up inflammation in tfie fellow 
eye. * 

The fact that a perforation of the tunics and 
the presence of a particular type of inflammation 
are essential in the exciting eye for starting the 
disease, also that a certain pmod of incubation 
is re(|uisite before the appearance of inflamma- 
tion In the sympathiser, seem strongly to point 
to the implantation of some phlogenetic sub- 
stance in the one eye and its gradual transfer- 
ence to the other. 

Treatment— The most certain prophylactic 


treatment for sympathetic ophtha/initis is the 
excision of eyt^ with perforating lesions likely 
to excite i^ within ten days of the receipt of 
the injury. The decision as to which eyes with 
perforiiting lesions it is safe to retain, and '#hich 
it is necessary to remove, is in i^any^ cases 
easily arrived at, in others it becomes a matter 
of the greakest ditlieulty. I'hose lesions .which 
are most likely tef give rise to sympathetic 
inflammation have already in*en referred to. 

The tendency of recent yet »-s has undoubtedly 
been to save in my wounded eyes which would 
formerly have been eondemned, and, coinci- 
dentuy with this more conservative practice, 
the number of cases of sympathetic iftflamina- 
tion which have been met with have not 
increased but diminished. 

The decrease in the amount of sympathetic 
ophthalmitis, which during the last fifteen years 
at the lioyal London Ophthalniie Hospital has 
been very marked, may be due in })art ,to the 
more extensive use of antiseptics, both at opera- 
tions and in cases with recent accidental wounds. 
It is probably also largely attributable to the 
greater care wdiich is taken to avoid leaving any 
entanglements of the iris in operation wounds, 
and in clearing accidentally inflicted w'ounds as 
inncli as possible of any incai’cerated portions 
of the uveal tract. 

The ultimate prospect of the retention of 
useful sight in the injured eye is a most im-- 
portant matter to take^ into consideration in 
deciding for or against its removal. It ma^i be 
worth wdiile for a patient to run a certain 
amount of risk to retain an eye with useful 
sight, whereas it is unwise for him to rfin any 
risk of damage to the fellow eye by retaining 
:i siglitless organ. 

^ The amount of useful sight which will result 
depends largely on whether or not the lens has 
been implicated ; tliis poiiA, therefore, neces- 
sarily exercises considerable influence in decid- 
ing for or against excision. 

There is no risk of sympathetic ophthalmitis 
coming on during the first ten days after the 
receipt of injury, so tlAit unless the eye has 
become hopelessly disorganised, it is generally 
n'ell to free any portion of the uveal tract which 
may have become entangled in the wound, and 
wait a few days, to s(ie how much inflammatory 
reaction /sMikely to follow befoj e recommending 
excision. • 

It is next important to consider what measures, 
if any, less radical than excision may be adopted 
as a prophylactic against syjupathetic disease. 

was thought that if all the structures 
entering or emerging from the injured eyeball 
at its posterior part were divided, or partially 
removed, the ' transmission of any infective 
substance from it to the other eye would be 
prevented. llenhe the operations of optico- 
ciliary neurotomy and optico-ciliaiy neurectomy 
were devised. But what appear to be undoubted 
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cases of sympathetic inflammation have been 
recorded arising months and years after the 
performance Oi these operations. .Possibly a 
reunion of the tracks of communication occurs. 

Oft the assumption that sympathetic infiarn- 
inatiop is*due to infecting particles travelling 
from a septic*' uveitis in the exciting eye, it was 
argued, that removal of the whole, contents of 
the sclerotic, i,e, the operation of evisceration, 
before the infecting particles of the uveitis 
begin to travel, ought to prevent sympathetic 
ophthalmitis. 

^ Several cases of sympathetic inflammation 
coming on after evisceration (Mules’ operation) 
have be<^n recorded, bat so far it seems fair to 
assume that in all of them it had been per- 
formed too late, i.e. after infecting particles liad 
passed from beyond the uveal tract. 

Excision of the eye does not afi’ord certain 
immunity if performed later than three or four 
weeks, after an injury, but it probably affords 
a better chance of in im unity at that time 
than evisceration, because in it the track along 
which the infective particles presumably travel 
is removed farther back. 

*■ Sympathetic inflammation having once 

started, should the exciting eye be excised or 
left ^ Certainly its removal sometimes seems 
to have no effect in mitigating the severity of 
the attack. On the other hand, in tlie rare 
’ cases wheye sympathetic inflammation has come 
on after excision, it generally been noted 
th«et the disease has been of a very mild type. 

If the exciting eye it; blind or nearly blind it 
is usually well to give the patient whatever 
chance its removal may afford. If, however, it 
is likely that it will retain any useful sight, it 
m^y b(‘ that in tlie end it will be the bette^ 
eye of the two, and it is wdser to retain it. 

The treatment of sympathetic ophthalmitis 
when once it has*started is much that of any 
other form of irido-cyclitis, hear and mydriatics 
being the necessary local applications. 

Heat may ,be applied either in the form of 
periodic fomentations wdth hot lotion, or as dry 
heat kept up continfiously by means of the 
Japanese hot box. 

As already stated, the pupil often shows a 
tendency to contract in spite of mydriatics ; in 
such cases they have to be used in their strongejst 
forms. A two per cent ointment of ‘atropine is 
the strongest that it is wise to employ, and the 
effect of it must be cautiously w^atched to see 
that no toxic symptoms are produced. Hyoscine 
is more powerful than atropine in its effect on 
the pupil, and enay be tried should the latter 
show signs of failure. 

No known internal medicinal treatment can 
be relied upon to produce any salutary effect on 
the disease. Some have thought they have 
seen improvement follow on the administration 
of mercury. 

If, AS the result of sympathetic inflammation, 


the pupil beconnes closed with an inflammatory 
membrane, and the iris bound down to the l6ns 
Ciipsule, operative measures become necessary. 
Whenever possible it is best to postpone any 
operative interference in sneb cases until all 
signs of active inflammation have quite subsided, 
which means, generally, until a full two years 
after the commencement of the attack. 

Ibvo or more separate operations are almost 
sure to be required before a permanent opening 
wull be obtained through which the patient will 
be able to see. 

t^n many of these cases the damage caused by 
the inflammator}" attack is so limited to the 
structures at the anterior part of the eye, that 
if a clear opening through wdiich light can pass 
is formed, a very satisfactory amount of vision 
is restored. The removal of the lens is neces- 
sary ; this may be effected either by needling 
or extraction. 

The formation of an opening in a tough, in- 
flammatory, pupillary membrane, through wdiich 
the lens matter ma}" protrude, is a matter of 
some difliculty. It is best accomplished by 
Crichett’s method of introducing, ,frorn opposite 
sides, tw’O needles, and boring wdth them as 
w ith a gimlet w hen they have been made to 
penetrate they should be separated so as to 
increase the size of the opening. The procedure 
has to be repeated from time to time until the 
whole lens is absorbed and a permanent clear 
opening obtained. 

If extraction be decided on, it wdll usually be 
found that the iris is so adherent to the lens 
capsule that a satisfactory iridectomy cannot be 
performed. It is then best to make an incision 
across the upper part of the iris and lens capsule 
through wdiich the nucleus of the lens can be 
removed. On some subsequent occasion an 
iridotomy will be required, or a puncture may 
be made with the point of a keratome through 
the iris and lens capsule, iiito which a hook can 
be inserted, so as to draw' a portion of these 
structures out of the eye, where they can be 
cut off. 

Symphorol^ — Cafifeine-sulphonic acid, 
which has been used as a diuretic. 

Symphysiotomy or Symphyse 

Otomy. See Labour, Precipitate and Pro- 
LONOED ^Treatment of Labour vdtJi Contracted 
Pelvis ) ; LABquR, Obstetric Operations {Sym- 
physiotomy). 

Symphysis. — The union or line of junc- 
tion of two bones, e.g. the symphysis pubis or 
symphysis menti. o 

Sympiesomotor. — An instrument for 
measuring pressure (Gr. avv, with or together, 
and TTtcerts, pressing). 

Sym podia or Sympus.— A terato- 
logical type in which the lower limbs are more 
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or less completely inverted and fnsed togetlier 
info one member ; symelia ; sireniform mon- 
strosity. See Teratology {Mai formations of 

Symptpm. — An indication Of the pre- 1 
sencc or progress of a disease, serving as a me^yis 
of diagnosing the nature of the malady and the 
success or failure in curative measures ; it is 
sometimes opposed to a ph^^sical sign, and is ; 
regarded as a subjective manifestation, while a 
physical sigi* is objective. * * 

Symptom-Complex.— The gronj^of j 

characteristic symptoms which together make up i 
the clinical picture of any disease ; a syndrome, j 

I 

Syn-a — lu compound words sj/n- (dr. o-vv, ' 
with) is a prefix signifying with or along with. | 

Syn^tncea.. ;S^ccSnakk Rites and Roison- 
OUs Fisues (Poison Wounds rinsed by Fish). \ 

Syna,pSiSM — Tlie dose relationship (with- | 
out actual continuity) wliich the terminal pro- i 
cesses of two neurons form with each, otlmr (Gr. | 
(Tw, with, anfi aTTTw, I clasp). See Physiology, i 
Tissues (Nei've, Structure). | 

Syna,rthrOSiS« — An immovable joint in i 
which there is no synovial cavity ; e.y. sutures, 
synchondroses, schindyleses, and gomphoses. 

Syncepha.lus. — A teratological type in 
which two fcetuses are united by the heads and 
thoraces ; e.y. the various forms of . I anus monster, 
and fused twins with a single liead and two 
pelves and two pairs of lower limbs. See Terat- 
ology {United Twins., Syncephalic). 

Synchelia or Syncheilus. — Ap 

parent absence of the mouth or fusion of the 
lips (Gr. orui/, together, and yetA. 09 , a li 23 ). 

Synchisis or Synchysis-— Confu 

sion or mixing together (Gr. a-xjyyim., I pour 
together) ; e.g, synchisis scintillans, the apjiear- 
ance of falling particles due to the presence of 
cholesterinc crystals in the vitreous humour of 
the eye. See Vitreous Humour, Diseases of 
( Dege nera tion ) . 

I 

Synchondrosis. See Synarthrosis. j 

Synchondrotomy. — The section of i 
the intra-articular cartilage of such a* joint as j 
the symphysis pubis ; symphysiotomy (q.v.). i 

Synclitism. — Parallelism between the 
planes of the foetal head and those of the ; 
mother’s pelvis in labour • j^nclitic descent is j 
downward progress of the foetal head, certain 
planes of which maintain t^'eir parallelism with 
the succes*sive* planes of the pelvis; it is doubt- 
ful whether synclitism normally occurs in labour. 

Synclonus. — Tremor occurring simul- 
taneously in several muscles, e.g. in chorea. 


Syncopal. St:. Syncope. 

Syncope. See at so Catheters, Uses anh 
r)AN(iERs OF (Syncope); Diphtheria (Complica- 
tions); Heart, Myocardium and Fndocat«uum 
(Etiology., Gouty Syncope) ; Heart, ]\U"0Cardium 
AND Fndocardium (Effects of Caidiac disease, 
SiuMen Deagh) \ Heart, TSeuroses of (Erady- 
cardia) ; Hysteria \l)isord> rs of C irculation) ; 
Lung, TuRERCujiOsis ok (Progr> Terini nations) ; 
Malaria (A?/»roy/u/ Form); dALiNGEiuNi^ (C/V- 
culatory ) ; 1'lelua, Diseases of (JHeurisy, Prog- 
^ m)sis, Sudden Death) \ Pleura, Sliirucal Af- 
1 FECTiv'Ns 01 (Empyema) ; Raynaud’s Disease 
{SympU>ms. Local Syncopie) ; Shock ; Stomach 
AND Duodenum, Diseases of (General Synip- 
tomatology^ Syncope) ; LInconsiuousness. — Syn- 
j cope or fainting is a symjRom seen in many 
diflerent diseases, and may be induced by con- 
ditions differing widely one from another. No 
matter, however, what be the indirect or 
predisposing causal factor, the direct cause is 
essentially cerebral amemia. The usual signs and 
sym2)toms of syncope arc pallor of the face, cold 
sweat on the brow, clamminess of the hands, a 
sensation of sinking, nausea, and often ctf 
giddiness, blurring of Vision, or a sensation of 
darkness, loss of consciousness, and, if the 
patient be in the erect posture, a somewhat 
gradual and passive sinking of the body towards 
the horizontal position rather than an actual# 
sudden fall. The patienj then remains uncon- 
scious for a variables jieriod of time, dueling 
wliich the cardiac activit»y is so feeble that tlie 
radial pulse and cardiac imjiulse are imper- 
cej'itiblo, although the heart’s action is [irbbably, 
almost certainly, not altogether in abeyance. 
Daring this period the respiratory movements 
^arc feeble and shallow. The attack passes off 
gradually, and consciousness is, as a rule, re- 
gaiiuM with one or more siglfing respirations. 

Syncojie is of more frequent occurrence in 
the female than in the male sex. Many women 
are, it is almost unnecessary to state, subject to 
frr(|uent fainting attacks. In t?liese instances 
of ordinary fainting, the event is, as a rule, 
brought on b}^ some emotional disturbance — 
fright, horror, grief, [lain, sudden joy, and so 
forth — or by the individual being in an over- 
heated or overcrowded apartment or building. 
In cases Mf this nature, there is a primary 
dilatation of the cutaneous and intra al^foininal 
blood-vessels with cbnsequent fall of blood 
pres.sure, cardiac weakness, and cerebral anremia. 
Syncope is further a not infrequent symptom of 
cardiac disease, being more coijimon in associa- 
tion with aortic than with mitral lesions, and 
the patients who are liable to syncopal attacks 
usually complJiin of headache, and of giddiness 
and faintness, when they rise suddenly from 
the recumbent pasture. In cases of myocardial 
disease, whether associated with vulvular lesions 
or not, in cases of aortic aneurysm, of gardiac 
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strain, and^of gouty heart, a tendency to syn- 
cope and actual fainting are ^j^ot uncommon. 
In cases of br..dycardia there may l;^e syncopal 
attacks. The cases of this nature have, as a 
rulej^been in persons of advanced years affected 
with marked arteriosclerosis, whilst in some of 
these cases the syncopal attacks have been re- 
placed by attacks of vertigo or by epileptiform 
seizures. Syncope is also* liable to occur in 
cases of anjemia, as in chlorosis and in the 
anaania resulting from haemorrhage, further in 
persons suffering from organic brain affections 
and chronic renal disease, at\d may be <uie of 
the immediate effects of pneumothorax or of 
the rapi?l withdrawal of a large pleural effusion. 
Fatal syTicope is seen in diphtheria, most com- 
monly during the convalescence of the patient, 
and in croupous pneumonia, being in both tlicse 
latter instances usually brought on by some 
muscular effort, as, for example, when the | 
patient attempts to sit \ip in bed. 

In the diagnosis of syncope, one must be | 
careful not to mistake an epileptic seizure for a 
fainting attack. Ih'ror can hardly arise in the 
case of a typical attack of grand mal. In the 
milder and atypical forms of epilepsy there is 
more difficulty, especially when one is dealing 
with girls and women. The biting of the 
tongue, the occurrence of the attack during 
sleep, the involuntary passage of urine, and the 
• full bounding pulse during seizure, are some of 
the points which scrvp to distinguish epilepsy 
from syncope. 

Syncope very rarely leads to a fatal issue 
unless the individual be suffering from some 
serious? disease such as fatty heart, aortic in- 
competence, renal disease, or pneumonia. ^ 

Treatment . — The main object of treatment 
being to promote the passage of blood to the^ 
brain, the patient’s body should be at once 
brought into the •horizontal position and the 
head kept low, lower if possible than the rest of 
tlie body, whilst the feet and legs may at the 
same time be elevated. The loosening of any 
tight clothing about the chest is also indicated. 
To induce contraction ‘of the cutaneous blood- 
vessels friction should be applied to the limbs, 
and the patient should obtain plenty fresh cool 
air, the heart’s action being stimulated by the 
inhalation of ammonia and by. throwing cold 
water upon the face. If these measures fail to 
restore , consciousness, sinapisms should be ap- 
plied to the precordia, thU extremities bandaged, 
and some cardiac stimulant injected hypoder- 
mically. It is seldom necessary to resort to 
transfusion or artificial respiration. AQ’<er 
the patient has regained consciousness, it is 
advisable that the recumbent position be main- 
tained for some time, and a little stimulant 
may be given by the mouth, unless there be 
reason to suspect hiemorrhage.^' 

f 

SyflCytiOlysifl. — A material believed to 


be* developed, in the maternal blood, which 
renders innocuous a poison (syncytiotoxin) pro- 
duced by the foetal tissues during pregnancy, 
but if found in excess causes eclampsia. jSee 
Eclampsia, Recent Theories {Placental Origin). 

Syncytioma^ — A tumour composed of 
syncytial (plasmodial) elements ; deciduoma or 
chorioma malignum or chorion epithelioma. 

Syncytium . — The epithelium which 
covers the villi^ of the chorion in the young 
placenta ; it shows no cell outlines, and is a 
pl^smodiuui with many nuclei. See Pregnancy, 
Patholoov of, Ovum and Decidua {Affections 
of Ch<yrion). 

Syndactyly or Syndactylism. 

— Adhesion of the fingers or toes to each other ; 
webbing of the digits. See Deformities {Hands 
and Fvugers.^ Webbed^) Deformities {Toef^^ Syn- 
dartylisiii). 

SyndesmitiS- — Inffammation of a liga- 
ment (Or. triV, with, and 8eo-/Ack, a band). 

Sy ndesmotomy. — Division of a liga- 
ment ; Parker’s operation. * 

Syndrome. — A symptom -complex or 
group of symptoms constituting the typical 
clinical picture of any disease (Gr. cn^ with, and 
SfjofjLosy a running), e.g. Fotaiifs syndrome {q.v.). 

Synechia.. — A pathological union of 
neighbouring parts, e.g. of the pericardium, or 
of the iris to the cornea or to the capsule of the 
lens ; synechotomy is the division of such a 
union. 

Synerg’y. — The correlation of functional 
activity between different organs, healthy or 
diseased. 

Syngfenesis. — Reproduction by means 
of two sexual elements (ovum and spermato- 
zoon) ; the theory that the embryo contains the 
germs of all future generations. 

Synkinesis. — A movement of one (para- 
lysed) part of the body occurring at the same 
time as that of another (non-paralysed) part and 
as the result of it, the former movement being 
involuntary and the latter voluntary or reflex. 

Synocha or Synochus. —A con- 
tinued fQver (Gr. erwoxg^ a holding together). 

Synopsi'a or Synophthalmia.— 

Fusion (complete or incomplete) of the two 
eyes ; cyclopia {q.v.). 

Synorchisrp or Synorchidy. — 

Fusion, more or less complete, of the two 
testicles. 

Synostosis or Synosteosis.— 

Union or ankylosis of bones which are normally 
separated. See Joints, Diseases of {Iinpaired 
Mobility., Bony Ankylosis). 
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Synotiaor Synotus.— A teratological I 
type in which the external ears are approxi- 
mated and more or less united in the median 
line ; it is associated with cyclopia and with 
absence of the lower jaw {agnathus).^ See Tbra- 
TOLOOY {Fate), 

m 

SynOVi'tiSa — inflammation of a synovial 
membrane. See Ankle-Joint, Region of, Dis- 
eases {Synovitift ) ; Fluids, JIxamination of 
Pathological {Synovial Flnid^ ; Gonokrikeal 
Infection (Synovitis in Wometi) ; Joints, ‘Dis- 
eases OF (Definition,^ Pyogenic,^ Tnherevlous,^ 
Syphilitic) ; Knee-Joint, Diseases of {Pyogenic j 
Diseases) ; Syphilis {Secondary, Tertiary) ; 
Urethra, Diseases of {Gonorrluea, Compli- i 

cations). 

Syntcresis. — Ih'cventive or prophylactic 
treatment (Gr. (rwTrjpeoj, 1 watch closely). 

Syphilide. - A cutaneous manifestation 
of syphilis ; a syphiloderm. See Syphilis. 

SyphilidO-. — in compound woids syjJi- 
ilido- means belonging to or related to syphilis ; 
e.g. syphilidography, syphilidophobia, syphilid- 


ophthalmia, etc. 
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See also Alopecia (Etiology) ; Aneurysm (Eti- 
ology) : Angina Pectoris ( Varieties) ; Ankle- 
Joint, Region of, Diseases {Syphiiitic Affec- 
tions) ; Arteries, Diseases of ; Auditory Nerve 
and Labyrinth (Syphilit Ic Lahymithifis'); Bone, 
DiSEAf^Es 0^’ (Syphilitic^ Syphilitic Dactylitis ) ; 
Brain, Affections of J^LOOD-VEssELs(>S'y/)M^^ic 
Origm) ; Bronchi, Bronchial Glands (Path- 
ology)-, Burs.f, Injuries * and Diseases of 
(Bursitis) Chest- Wall, Affections of (Tertiary 
Syphilis of Sternvmi) ; Children, Clinical Ex- 
amination of (Breathing, Snuffling)] Choroid, 
D\seases of (Choividitis) ; (Conjunctiva, Dis- 
eases OF (Syphilis) ; Cornea (Interstitial Kerat- 
itis)] FRagi litas Oksium (Causes)] General 
Paralysis (Causation) ; Ha:matoporphyrinuria 
(Etiology) ; Head (Shape) ; Heart, Myocardium 
AND ICndocardium (Morbid Processes, Granulo- 
ma, ta) ; Hip-Joint, Diseases of (Syphilitic) ; 
Insanity, Etiology of (Microbic Causes) ; In- 
sanity^ Pathology of (Toxic Agents) ; Insanity, 
Nature and Symptoms (Etiological Wirieties) ] 
Intestines, Diseases of (Syphilitic Ulceration)] 
Iris and Ciliary Bodies {Jritis, Syphiliticf ; 
Joints, Diseases of (SyjihiUtic) ] Larynx, 
Ghronic Infective Diseases ; Larynx, 

Neuroses of (Abductor Paralysis) ; Life Insur- 
ance {Syphilis) ; Liver (Perihepatitis, Causes) ; 
Lungs, Syphilis of ; Lungs, (Gangrene of (Pre- 
disposing Causes) ; Mal A l ha (Diagnosis) ; Mal- 
•iNGERiNG (i^yphilitic Skin Diseases) : Mammary' 
Gland, Diseases of ^(Ki/iple, Syphilis of) ; 
Mefin(;es of the Cerebrum (Syphilitic Menin- 
gitis) ] C\1ental DEFiciEiTCY (Syphilitic) ] Mouth, 
Injuries and Diseases (Syphilitic Affections of 
Janes) Muscles, Diseases of the {Syphilitic 
Myositis) ] Nails, Affections of (Syphilis) ; 
Nephritis (Chronic, Courses) ; Nose, Chronic 
Infective Diseases (Syphilis) ; Nose, Post- | 
NASAL Adenoids (Etiology) ; Ocular Muscles, 
Affections of (Pifral ysis Etiology) ] (FIsopha- 
Gus (Rare Affections) ; Orbit, J)iseases of (In- 
flannmatory) ; Ovaries, Diseases of (Syphilis) ; 
Palate (Syphffitic Diseases) ; Pancreas, Dis- 
eases OF (Syphilis) ] Paraly'SIS (Syphilitic 
Paraplegia) : PharynX', Acute Pharyngitis 
(Etiology) ] Pharynx, Chronic Infective Dis- 
eases (Syphilis) ] Pregnancy, Ovum and De- 
cidua (Affections of Decidua, Etiology) ; Preg- 
nancy, Intk A- Uterine Diseases (Transmitted, 
Syphilis) ] Pregnancy, Affections an*H L)ompli- 
CATIONS* (Syphilis) ] PUERPERIUM, PaTIIOLOGY 
(Nipjiles, Syphilitic Disedse) ; Purpura (Sym^y- 
toniatic) ; Retina and Optic Nerve (Syphilitic 
Retinitis) ; T\\CKET^9{Co7npli cat ions a'nd Associ- 
ated Conditionsi; : Scrotum and Testici^s, 
Diseases of (Syphilitic) ; Shoulder, Diseases 
and Injuries of (Syphilis)] vSkin, Bacteriology 
OF (Syphilis) ] Spine, Surgical Xffections op 
(Syphilitic) ] Syphilis — Recent Views; Thyroid 
Gland, Medical (Etiology of *Myxoedema) ; Ty- 
phoid Fever {Diagnosis) ; ITlcers and Ulcera- 
tion (Ulcers from Constitutional Causes) ; Um- 


bilicus, Diseases of (Syphilis) ; Venereal 
Disease ; Yaws (Relation to Syphilis). 

Historical. — The history of syphilis has been 
investigated more thoroughly than that of any 
other affection. Its earlier records dre obscure, 
and for all practical purposes it appeared as a 
new disease in Europe in 1494, though it had 
long been recognised in the New World, and 
there is but little doubt that the Spaniards who 
saile/i with ColuFabus in his first voyage became 
infected, and thus introduced it into the Old 
Wofdd at a most convenient opportunity for its 
wide distribution. Vigo (1460-1517?), writing 
as a contemporary, says : ‘Mn the month of 
December, when Charles the French King took 
ins journey into the parts of Italy to recover 
the kingdom of Naples, there appeared a certain 
disease throughout all Italy of an unknown 
character, which sundry nations hath called by 
sundry names. The Frenchmen call it the 
disease of Naples, because the soldiers brought 
it from thence into France. The Neapolitans 
call it tht^ French disease, for it appeared first 
when they came to Naples/’ Iiir the end it 
became known as Morbus Gallicus, which the 
common people shortened to Morbus. In its 
first appearance it was epidemic, and as neither 
the mode of infection nor the method of cure 
was recognised, it spread Avith such rapidity 
that on the 21st April 1497 tlie Town Council 
of Aberdeen issued the following order : The 
said day it Avas statut and ordanit be the 
Alderman and Consale (Council) for the 
eschcAvin of the infirmitoy cumm out of 
Franche and strange partis, that all licht 
Avemen be chargit and ordanit to decist fra thar 
vices and sync of venerie and all thar buthes 
and housis skalit, and thai to pass and Avirk for 
thar snstcntacioun, under the payne of ane key 
of bet yrne one thair cheekis and banysene of 
the tonne.” Mr. Alexander Duncan, Avho quotes 
this edict, points out that it has an interest 
apart from its being the earliest notice of the 
presence of syphilis in Scotland, because before 
1500 no medical Avriter on the subject had even 
hinted that it had*’ any connection with the 
“syne of venerie.” Yet, here in this northern 
Scottish burgh, the astute municipal authorities 
had anticipated conclusions siibse(piently come 
to by the^aculty. In Scotland, too, syphilis Avas 
knoAvn as “Gl^ngore” or “Granggore,” a Avord 
corrupted from the French Grandgore, a la 
grande gorre, the local name for the disease 
at Rouen, as Ave learn from Rabelais (Panta- 
gruel, v. xxi.). Six months after the Aberdeen 
edict the Scottish* Privy Council issued the 
“Grangore Act,” Avhich .ordered all the inhabit- 
ants of Edinburgh affected with the disease to 
pass out of the town and to appear upon the 
sands of Leith on a stated day and hour, thence 
to be conveyed by boat to the island of Inch- 
keith. The earliest entry referring to the 
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disease in Glasgow occurs in the accounts of 
thfe Lord High Treasurer of Scotland (1497-98), 
where the following paymentjwas made by the 
King (James IV^.) : Itein^ the xxii day of 

Febriiar giffen to the seke folk in the grarigore 
at the toim*end of (:llasgo . . . ii sol.” 

The now familiar name of Syphilis was gi\*eu 
to the disease, or at any ra^o was rendered 
familiar, by the widely read poem stvt 

Morhm (TaUicui^^ written by Jerome Fracastoro, 
who was born at Verona aboiit 1483.1 ^t is 
remarkable that partly owing to the existence 
of a different canon of morality, and partb^ to 
the fact that at first syphilis was contracted 
cxtra-genitally in many cases, no great moral 
turpitude attached to the disease ; thus llen- 
venuto Cellini, the Florentine goldsmith (1500- 
1570), says that “in Rome this kind of illness 
is very partial to the priests, and especially the 
ricliest of them.” He tells us that it was 
treated in the native American manner with 
guaiaeum, and that the methods of fumigation 
anfl inunction with mercury were originally 
employed at Rome by Giacomo Lerengario da 
Carpi. Tlie .first outbreak was very severe, as 
is usual when a disease attacks an unprotected 
population, but the symptoms became milder 
when it had lasted a few years, though there 
were occasional outbreaks of a more severe type. 

Distribution. — No country and no people 
are exempt from syphilis. It is most common 
where opportunities for promiscuous intercourse 
are most abundant or are most readily tolerated, 
as in large towns and where the pioneers of a 
more highly civilised race are brought into 
contact with people in a lower state of culture. 
It is rarely seen in the country districts of 
Europe, where each knows his neighbour, for, 
with ordinary precautions, infection is always 
due to direct contact, so that any syphilitic 
individual has only a limited power of spread- 
ing the disease. 

The more benign forms of syphilis are seen in 
those leading healthy lives, whilst its worst 
ravages occur in those whose health is under- 
mined by alcoholic excess, sexual debauchery, 
or unhealthy surroundings.* And yet, though 
this is the rule, there is no question that 
certain people are much more severely affected 
by syphilis than others, for in this as in every 
other disease the susceptibility of the individual 
patient must be taken into account. 

General Pathology. — The general character 
of syphilitic manifestations is that of a chronic 
inflammation, which in its more pure forms 

^ The first mention of the word occurs in the following 
lines : — 

Syphilus (ut fama est) ipsa ^ ad flumina pastor 
Mille bores, liiveas mille lijcc per pabula regi 
Alcithoo pascebat oves. 

(The story runs that Syphilus, a herdsman, tended by 
these streams a thousand oxen, and in these meads fed a 
thousand snow white sheep, all belonging to King 
Alcithous, ) 


shows but little touJency to supjj(irate. The 
cause of the c^sease is still unknown.^ Many 
observers Jiave described various micro-organ- 
isms which they have believed to be specific, 
but it has not yet been found possible tc^ pro 
duce the disease either by inoculiitioq with 
these organisms or by the toxins which they 
1 manufacture. It is remarkable, too,, that 
j syphilis cannot be'inocuhued upon animals, 
even the higher primates, yet no human being 
appears to bel immune, from earliest infancy to 
extreme old agt , unless he has been protected 
by a previous attack. 

Syelnlis CiUisists microscopically of numbers 
of small, round cells, some of wliich ais? derived 
from toe connective tissue, whilst others are 
immigrant leucocytes. These cellular infiltra- 
I tions show a singular tendency to undergo 
: resolution in the earlier stages of the disease ; 

I whilst in the secondary and tertiary stages they 
1 develop into a low form of fibrous tisspe-scar 
I or fibroid tissue — or tlie individual cells may 
i coalesce to form giant cells, whilst others undergo 
: fatty and liyaline change. This infiltration of 
1 round cells is especially liable to occur in the 
; perivascular lymphatics and in the neuroglia 
! of the central nervous ‘system. The syphilitic 
! poison bears a direct relation to these cells in 
I some way whicli is not yet known, though it is 
I probable that the^y manufacture it when an in- 
I finitesimal amount has once Ijoeii ^introduced ♦ 
i into an unprotected bo(I^. 

The characteristic inflammation of the h^tcr 
j stages of syphilis is km^wii as a gumma, the 
I word being derived apparently from a simile 
adopted by Fracastoro in his poem on hlyphilis 
when^he wrote ni()X in ientani duresrere ymntni. 
Tiic gumma in its typical form is a whitish ' or 
I ■ yellowish-white globular mass, which varies in 
I size from a small pea to a walnut as it is seen 
I with the naked eye. it is Often circumscribed, 
j but never encapsnled ; it may invade the neigh- 
I bouring tissues, and is surrounded by an in- 
i flamed zone, though no vessels^ penetrate the 
i gumma itself. The tissue is sometimes tougli 
and leathery in consisteilce, at other times it is 
soft and pulpy. It grows with varying rapidity, 
and with all the sym})toms of an inflammatory 
swelling. Like all other syphilitic lesions, a 
gumma may disappear completely, but wlieii it 
suppurated and can discharge on the surface of 
the body, it leaves a perfectly cii’cular> crater- 
like ulcer with a slofighy base and au under- 
mined edge. In these cases repair is slow, — 
unless anti-.syphilitic remerjies are given, — and 
a (Repressed sear is produced. i 

Moueh of Infection. — The primary syphilitic 
lesion, whether it be a hard sore or merely an 
erosion, is aciilely contagious ; in the secondary 
stage syphilitic lesions of the skin and mucous 
membranes are Very infectious, the mucous 
patches and condylornata seeming to be more 
1 See page 486. 
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liable to spread the disease than the papules 
and tubercles. Both in the priirja,ry and second- 
ary stages the blood is capable of transniitting 
syphilis, and the lympli seems to have a similar 
povvvr, though its action in this respect is less 
certaiilly ^knovvn. It is not known either 
whetlier the rtertiary manifestations of the dis- 
ease are infective, though it seems probable I 
that the earlier lesions afe dangerous, whilst 
the later ones are inert. Infants with syphilis, 
whilst they have mucous patchts and condy- 
lomata, are as capable of infecting others as 
those wlio have accpiired the disease later in 
liVe, but infants with hereditary syphilis seem 
to be Uss capable (^f transmitting the disetise 
than those who have acquired the disease just 
after birth. So far as is known at present, the 
syphilitic poison can only be inocidated by the 
transference of diseased cells or the debris of 
cells from the affected person to an abraded 
surface on the recipient, and the inoculation of 
a fluid fr(H' from cells or containing only healthy 
cells is insuflicient to produce the disease. The 
urine, milk, and sweat, therefore, are innocuous 
unless the glands from which they are derived 
^re actually syphilitic, but the saliva may 
transmit the disease, Irecause the mouth is so 
often the seat of mucous patches. This state- 
ment, however, finds an exception in the semen, 
which may be inoculated with impunity, though 
I, it has the power of transmitting syphilis to the 
ovum it fertilises. 

Jf^yphilis can only t)e* caused by inoculation 
with the syphilitic poison obtained from a pre- 
existing case of syphilis, but the poison is of 
great «|^)otency, and has some power of with- 
standing external influences. It is usually 
acquired during sexual intercourse, and the 
seat of inoculation therefore in about 90 pef 
cent of the cases is at, or near, the genital 
organs. Indeed, Mie overwhelming proportion 
of cases of syphilis due to venereal infection has 
somewhat masked the fact that syphilis, from a 
pathological standpoint, is a chronic infective 
granuloma starting from a local lesion, the 
disease being one which in all probability must 
be classed between leprosy and cancer. 

Inoculation with the syphilitic virus at any 
point is always successful in an unprotected 
person, and may lead to the disease in all its 
forms. It is not uncommon, thwefore, for 
person^ to contract syphilis accidentally and 
without venereal intercoiri'se. Syphilis obtained 
in this manner is sometimes called “ Syphilis 
iiisontium ” or “ Syphilis of the innocent,” a 
thoroughly un&^fientific expression, for ethics 
have no place in pathology. Women, from tfieir 
habit of kissing babies and casual acquaint- 
ances ; surgeons, accoucheurs Viud midwives, 
from the nature of their occupation, are specially 
liable to contract syphilis. Oertain occupations 
have been fruitful in the spread of syphilis, 
notably glass-blowing, where the blowing-tube 


is' passed- from month to mouth. Outbreaks of 
syphilis have been traced to arm-to-arm vaccina- 
tion, and some ye;|,rs ago I saw several Jewish 
children who haa been inoculated during the 
performance of ritual circumcision. 

Dr. Bulkley, who has paid special attention 
to. these unusual sources of infection, states that 
in extra-venereal syphilis, chancres of the lip 
are much the most numerous, the principal 
cause for the sore in this situation being kissing. 
Chancres of the^ breast and nipple, which come 
next in frequency, are becoming relatively rare, 
as^the danger from syphilitic nurslings is better 
known and appreciated. It is interesting, too, 
to note that in the reports of 9058 cases of 
extra-genital chancres, collected by Dr. Bulkley, 
571 cases occurred on the tonsils, in addition to 
7o4 cases where the primary lesion was said 
vaguely to have been “in the buccal cavity,” 
whilst 199 occurred on the tongue and gums, 
making no less than 1504 cases of primary 
syphilis within the cavity of the mouth. These 
statistics show that it is often worth while to 
inquire about the history of a sore mouth in 
tlie numerous cases where it is not found 
possible to elicit any recollection of venereal 
trouble. 

The resistance of the syphilitic poison to ex- 
ternal influences is shown by the fact that there 
are many autlicntic instances of the disease 
being communicated by contaminated pipes, 
cups, spoons, forks, towels, sponges, and articles 
of underclothing, as well as by unclean surgical 
and dental instruments, and by razors. The 
risk of infection with syphilis is so real, and 
people aflected with the disease are so careless 
and so ignorant (for they often believe that 
they can only infect by sexual intercourse), 
that every individual should be warned of his 
liability to spread the disease, and should be 
definitely instructed in the precautions neces- 
sary to prevent him from so doing. 

Classification. — Syphilis is either ac(iuired 
or inherited. Acquired syphilis is always due 
to direct inoculation, the seat of inoculation 
being marked by a local inflammation known 
as a sore or chanicre. Hereditary syphilis is 
divided somewhat academically into “ con- 
genital syphilis,’’ where the infant is affected 
with syphilis contracted by the mother during 
pregnancy ; and “inherited syphilis,” where the 
disease begins at the time of conception, either 
from a syphilitic ovum or from contaminated 
spermatozoa. 

Acquired Syphilis 

In acquired syphilis there is a definite inocu- 
lation followed by a period of incubation before 
the appearance of the first sigUv of the disease. 
This sign, the primary sore, which runs a 
definite course, if it be protected from injury, 
is followed by certain additional signs which 
constitute the stage of secondary syphilis. The 
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secondary symptoms always follow inycnlatioii 
with syphilis, though the}" may be readily over- 
looked in slight cases, and Vthey usually, but 
not always under appropriatl treatment, give 
place to a further sequence of chronic inflam- 
matory changes which together make up the 
tertiary stage of the disease. This divisjpn 
of syphilis into primary, secondary, and tertiary 
stages was first adopted by Philippe Kicord 
(1800-1889). It is convenient for descriptive 
and therapeutic purposes, but it has no claim 
to scientific accuracy, and it i^ not cliniailly 
correct, for, as in all other infective diseases, 
the signs and symptoms of the various stages 
are often coexistent, and thus blend insensibly 
one with another. 

InocaJatum. — The inoculation of syphilis, so 
far as is knoAvn at present, can only take place 
upon a surface deprived of its surface epithelium 
in such a manner as to expose the intra-epi- 
thelial lymphatic system. 

Wlicn the culture is pure the abrasion heals 
readily, and for some time there is nothing to 
alarm the patient or make him suspect that 
he has contracted so far-reaching a disease. 
More frequeiftly, however, the inoculation has 
been a mixed culture containing various pyo- 
genic organisms article Yp]nekeal Disease), 
and the abrasion becomes an ulcer. 

pRiMATiY Syphiias. — I noculatiou is followed 
by an incu])ation period of varyiiig duration, 
which ends in the first local manifestation of 
syphilis or the primary sore. Countless obser- 
vations have been made as to the duration of 
this incubation period, partly by clinical obser- 
vation and partly by the experimental inoculation 
of syphilitic poison. The mean of these obser- 
vations, so far as they have been tabulated, gives 
twenty-five days as the incubation period. 
This mean, however, is insufficient for practical 
purposes, and I am in the habit of telling my 
patients that they must not consider themselves 
safe until after the expiration of forty days 
from the date of exposure to infection. 

The initial manifestation of syphilis varies 
greatly in appearance. It may be a mere 
erosion of the surface, it may be a dry papule, 
or it may be a chancre with an indurated base 
as in the classical form described by John 
Hunter, but more often so slightly indurated 
that it requires some skill as well as experience 
to distinguish it from a soft sore. • 

The initial manifestation of syphilis is usually 
single, but too much importance must not be 
laid upon this point in distinguishing vsyphilis 
from other forms of venereal disease, because 
syphilis may be inoculated simultaneously, 
either at two or more adjacent parts or at 
several places in the same ’^ody widely separated 
from each' other. 

The situation of the venereal chancre in the 
male is usually on the inner side of the foreskin 
or in the sulcus of the glans penis. The 


frrenum, tlie orifice of the foreskijl when the 
prepuce is long and light, the glans and the 
meatus as well as the skin of the penis, are 
often the !?eat of the sore, whilst the serotme. 
and anus are not exempt. Chancres o^ the 
urethra occur eiUier in the fossa navicukiris or 
at some little distance from the meatus. * They 
are important because C.<e jjatient may be 
ignv>raut of their (vdstcncav and attribute his 
discomfort to an attack of g<»norrha!a. 

The femak'j genitals are s od to be liable to 
infection in the following order : the labia rnajora, 
the labia minora, the fonrehette, the cervix uteri, 
the ’•egi(/,. of the clitoris, the vestibule of the 
vagina, !he urinary meatus, the upper .commis- 
sure of the vulva and the vagina. The indura- 
tion is usually less marked in women than in 
men, and the initial lesion is often so slight that 
it passes umioticed or is looked upon as a siuqilo 
erosion. 

The primary sore disappears s])Outaueously 
in syphilis, if it be kept clean and free frbm in- 
jury. Its duration, however, varies greatly, 
though it has usually disappeared by the time 
the secondary symptoms have become well 
marked. 

Fdfholoifi/ of the Sore.- — The first indication of 
syphilis is commonly a superficial erosion situ- 
ated oil the internal surfaee of the prcjiueo in 
men, and on the inner side of the labia minora 
in women. The erosion begins as a dry and , 
slightly raised reddish spot, which feT)Oii l)egius 
to desquamate but is ix)t* painful. The s[)ot is 
circular at first, hut it soon becomes irng'ulnr 
owing to ulceration. Tbe surface of the ulcer 
is bright coloured, smooth and fiat, very 
slightly excavated. The discharge is serous and 
scanty if the ulcer is protected, but it becomes 
•purulent even if it be only slightly irritated. 
The induration is slight and superficial, (hca- 
trisatioii is rapid, and a slightly indurated scar 
is left, which eventually disappears entirely. 

The Hunterian chancre or classical ‘diard 
sore ” first appears as an indurated nodule, tlu* 
surface of which soon ulcerates '\is a result of 
irritation. The edges oi*, the chancre are raDed 
and rounded, and the surface is smooth and 
covered wdth a little viscid secretion. In a 
typical case, when the nodule is pinched up bo- 
tw*eeii the finger and thumb, it feels as hard and 
inelastic aji a mass of cartilage : often, however, 
the induration is more extensive but less well 
defined, and the lesion is then called th4 parch- 
ment sore. The hard sore is seen most often in 
the coronary sulcus of the penis near the fra;- 
num, and on the labia majMra in w’omen : the 
pafehment sore is more common on the skin of 
the penis, and in the vulva. Ifittle by litth* 
granulations appear, and the sore heals b}' 
cicatrisation to form a scar which is often pig- 
mented, or it m?»y remain as a fibrous nodule 
perceptible for many years. ^ 

The mixed chancre is one in which syphilis 
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has been a\'/|iiired at the same tnue ts a soft 
sore (see art. Venereal Disease), and it is by 
no means an infrequent lesion. • The soft sore 
runs its usual course as an ulcer, setfreti^ig pus 
until about the third week, when the ulcer 
begins «to look less deep, whilst the secretion 
diminjshes’’in. quantity and becomes thinner and 
more viscid. The floor of the ulcer loses its 
irregular appearance and bqpomes flatter, whilst 
tlie edges are no longer undermined. I’his 
lessening in the depth and circumference of the 
ulcer is due to the development of an induration 
beneath it and around it, for such a sore can 
rewclily be raised from the underlying tissue, 
and feels^^of gristly hardness if it be pinched up 
between the finger and thumb. If the ulcer be 
kept clean its surface becomes smooth and 
glistening, the discharge gradually diminishes, 
and scarring takes place, often without any 
diminution of the induration. The induration 
usually disappears after a longer or shorter 
period,* but it may persist owing to the conver- 
sion of the inflammatory tissue into scar tissue. 

The indurated or sclerotic cedema is a rarer 
form of initial lesion, which is found in women 
on the labium majus, and in men as an infect- 
ing balanitis. The condition is due to a slow 
ind painless swelling of the part involved until 
the labium or the prepuce is uniformly thickened 
and indurated. 

The dry scaling papule is another rare form , 
of primary lesion whicVi has been most often ' 
seen as a result of expei'iuiental inoculation with I 
syp^iilis when care has been taken to keep the 
part free from irritafion. A sharply defined 
papuk^^appears at the seat of inoculation at the 
end of the incubation period. It is dark or 
reddish brown in colour, round or oval in siiape, 
and elastic in consistence. The induration is% 
slight, it does not ulcerate, and gradually sub- 
si(les, leaving a sligjit violet-coloured or brown j 
spot without any cicatrix. 

The silvery s})ot has been described by Di\ 
Robert W. Ta 3 dor of New York as a very un- 
usual initial manifestation of syphilis. He says 
that it generally occurs^^on the glans and on the 
lips of the meatus, and at first it looks as if a 
spot of mucous membrane no larger than a pin’s 
head had been touched with carbolic acid or 
with nitrate of silver. This peculiar staining 
of the superficial epithelial cells is alone evident 
even when the tissue is closely examined with a 
inagnifyNng glass. The s^ver}^ lesion increases 
slowl}^ ibut visibly day by day, and preserves its 
integrity of surface, whilst its base becomes 
more and more indurated until it reaches a 
maximum, when^it gradually disappears, givkig 
place to a smooth shiny surface like that of the 
chancrous erosion. * t 

Any form of hard chancre may become gan- 
grenous, may slough, or may be attacked by 
phagedsona in unhealthy or uncleanly persons. 

The appearance of a hard sore is alw'ays 


I followed In a week or ten days by an enlarge- 
I merit of the neighbouring lymphatic glands, and 
I this infection of tl^e lymphatic system is often a 
j \al liable help in dfagnosis, for it shows that the 
disease is no longer local. In genital chancres 
! the inguin*al glands on the affected side are 
j first affected, but the inflammatory condition 
' soon spreads to the opposite side ; in extra- 
I genital chancres the lymphatic gland physiologi- 
I cally nearest the seat of inoculation is the first 
I to become enlarged. The enlargement of the 
I glands has to be inquired for and felt, because 
I there are no symptoms of inflammation, and the 
I palient is often ignorant of its occurrence. In 
simple cases the enlarged glands remain freely 
j movable both upon themselves and beneath the 
' skin, and one gland of a group is often larger 
1 than the rest, Vnit if the chancre is supqmrating 
they are readily converted into abscesses. 

Many observers have studied the microscopic 
I appearances of a hard sore, and have shown that 
the characteristic induration is due to a proli- 
feration of small round cells which occupy the 
interstices of the true skin beneath and around 
the seat of inoculation, whilst in some places 
the deeper layers of the epithelium itself are 
invaded. Some of the cells, as might be ex- 
pected, when they are so numerous and compact, 
undergo degenerative changes similar to those 
seen in the gummata developed at a later stage 
of the disease (p. 472). The blood-vessels, both 
arteries and veins, surrounding the chancre, as 
well as those at some distance awa}^, are affected 
uniformly and at a very early stage of the inflam- 
mation, for the endothelial cells are swollen and 
proliferating, whilst the walls are infiltrated with 
the small round cells always found in s^qjhilitic 
inflammations. The perivascular lymphatics 
soon become crowded with similar round cells, 
whilst the lymphatic vessels themselves are 
enlarged and thickened. 

It apj^ears, therefore, that the initial inflam- 
matory lesion of syphilis spreads along the 
lymphatic spaces in the outer coats of the 
blood-vessels — the perivascular lymphatics — 
until the nearest lymphatic glands are reached, 
and from these glands the inflammation spreads 
to other glands more remote from the seat of 
inoculation. The general glandular enlarge- 
ment, however, is evidence of constitutional in- 
fection, and is not the result of inflammation 
spreading from one chain of lymphatics to 
another. 

Treatment of Primary Syphilis . — It is prob- 
able that in the case of syphilis, as in all other 
inoculable diseases, the virus takes some short 
time to enter th^ tissues, and that if any 
abrasion or sore could be disinfected shortly 
after inoculation, the 'further spread of the 
disease would be arrested. The*circhmstances 
under which syphilis is contracted, whether 
genitally or extra-genitally, are prohibitive of 
such disinfection, unless perhaps in the case of 
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a surgeon or midwife knowingly inoculated, in 
the course of their duties. -Excision, \auterisa- 
tidn, and even the most careiul disinfection are 
useless when the primary I sore has become 
manifest, for analogy with all other infective 
diseases shows that the initial manifestation is 
only evidence of general infection. Yet the 
fears of patients have led to divers experimehts 
in the way of local removal, but without any 
definite satisfactory results. 

The treatment of primary syphilis, therefore, 
resolves itself into treatment of the charjcre, 
and constitutional treatment of the disease of 
which the chancre is the local indication. The 
simplest means arc usually sufficient to cure 
the chancre, which has indeed a tendency to 
undergo spontaneous resolution if it be not 
irritated and if it be kept clean. The sore in 
its simpler forms should be gently w^ashed night 
and morning with warm boric lotion, a piece of 
dry gauze or lint being laid over it in the 
iiitei vals to protect it from injury and to absorb 
any slight serous discliarge which may be pro- 
duced. More active measures must be taken 
when suppuration occurs, the bathing should be 
more frcquenj;, and a lotion of 1 in 2000 bin- 
iodide of mercury may be substituted for the 
boric lotion. Many patients have a distinct 
objection to the use of iodoform, chiefly on 
account of its smell when it is carelessly applied ; 
but it is often a most excellent application, and 
if care be taken not to spill it over the clothes 
it can be used with a minimum of discomfort. 
Black wash and lotio plumbi are also very 
serviceable applications wdiose advantages have 
withstood the test of time. 

There is great diversity of opinion as to the 
proper treatment to be adopted constitutionally 
about the time of the appearance of a sore. 
Every one is agreed that mercury should be 
given as soon as syphilis is recognised, for mer- 
cury is the antidote to syphilis, and the indura- 
tion of a hard sore disappears more rapidly 
when mercury is administered than when it is 
withheld. Every one, however, is equally agreed 
that the first and most important question to 
decide is that which is the most difficult in the 
majority of cases, viz. : “Is ^tliis patient suffer- 
ing from syphilis, or is the sore wdiich he 
presents due to some local inflammation ? The 
greater his experience the more does a practi- 
tioner recognise the many pitfalls wffiyh beset 
the diagnosis of syphilis in its e^arliest stages, 
and the more reluctant is he to pronounce a 
definite opinion in the many doubtful cases 
which come under his observation. It has 
become a rule, therefore, to adopt a temporising 
policy, and not to give the’ patient mercury 
until there is unequivocal evidence that he has 
really contracted syphilis. This appears to be 
a satisfactory plan to pursue until the diagnosis 
of syphilis is founded on some scientific basis, 
for at present it rests merely on clinical evidence. 


^lercurial treatment, to bo of an^ service, re- 
quires a very prolonged course and a clear 
understanding* of the principles involved both 
on the part of the surgeon and the patient. 
It is a w'aste of time and money to carry it out 
on a patient who has not syphilis, whilst ^if he 
has syphilis, and he knows it, hq i» tluj more 
likely to carry out the treatment ifi its integrity 
than if he has the lyigering ho]je that after all 
I lie had only an infiamed soft sore. The consti- 
I tutional treatment of primary syphilis con- 
! sists, therefore, in the administration of mercury 
I as soon as the evidence of syphilitic infection 
j is irrefra'^'^able. I'ntil tins is established the 
i patiiUit should be given some tonic which may 
bring him into the best possible condition of 
health, with a view to the long and depressing 
period of treatment which is before him. 

Secontiarv SYimnas. — The appearance of the 
primary sore is follow'cd after a varying period 
by further and more generalised symptoms, 
wliich show that the syphilitic poison has in- 
creased within the body, and is no\v afiecting 
the entire system. The secondary symptoms, 
as they arc called, follow the initial manifesta- 
tion in nearly every case. Sometimes they are 
so slight as to be entircl}^ overlooked, both hy 
the surgeon and by the patient, but in a few 
cases where the patient has been kept under 
the observation of reliable and exjierieiiced 
practitioners the secondary symptoms have not 
occurred. Indeed, there is somc^ t<*ndeiicy to * 
divide the various sb^j^c^s of syiihilis by lines 
which are too hard and fast, in accordance Vith 
i Jvicord’s classification, into primary, secondary, 

I and tertiary syphilis. Nature rarely works by 
abrupt divisions, and in syphilis, as in all other 
disea-jes, the symj)toms of one stage merge into 
^nd often coexist with those of another. ’ It 
may be stated, with these reservations, that the 
secondary symptoms of syplnlis occur about six 
weeks after the appearance of the initial mani- 
festation, and that the secondary stage lasts 
from one to two years. 

The patient often presents tio* symptoms of 
constitutional infection for some time after the 
appearance of the initial*! esion, though a careful 
examination will show that the lymphatic glands 
are becoming enlarged in various parts of the 
body. The glands do not attain any great size, 
they show no Umdency to suppurate, and they 
are freely* movable in the surrounding tissues 
and upon each other. They do not Visually 
cause any pain or discomfort, so that they may 
pass entirely unnoticed by the patient, even 
when their outline is clearly visible to the eye 
of .0 trained observer. The cluin of glands at 
the posterior border of the sternomastoid miis- 
eles — the (flaniidcp^ concatenates— the posterior 
occipital glands, and those behind the ears, are 
most commonly enlarged and are most (iasily 
felt. The epitrocnlear glands, situated two or 
three fingers’ breadth above the Aitcrnal con- 
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dyle of the If^iimerus, are said to be so -iniformly j 
enlarged in syphilis as to be almost pathogno- 
monic if the more ordinary cam^es can be ex- 
cluded. The epitrochlear gland is eiffamiiied by 
bending the patient s elbow, slightly adducting 
his arm, and placing the hand outside his arm 
so that th6 Angers are inserted into the groove 
between the biceps and the triceps. The en- 
largement is not limited^ to the* superficial 
glands, for the prevertebral, lumbar, iliac, and 
femoral glands are often affected| the mesen- 
teric glands being more rarely involved. This 
glandular enlargement is wholly independent of 
any skin or visceral lesion. It remains h>r an 
indefinit 9 period, though the glands generally 
diminish in size when mercury is administered, 
and the number and position of the glands 
involved vary in every individual. 

The patient often presents certain symptoms 
of malaise in the interval between the appear- 
ance of the sore and the secondary symptoms, 
which can only be considered as evidence of a 
progressive absorption of the syphilitic poison 
l)y the various tissues of the body. These 
sym})toms are often so slight as to constitute 
little more than a malaise, which might be 
attribiited to the popul/ir dread of the disease 
if similar symptoms did not occur during the 
prodromal period of tetanus and hydrophobia, 
where we know that toxins are being produced 
in an infected body. Tlie patient complains of 
a sense of* general discomfort, with weakness, 
lassitude, and disinclimtion to follow his usual 
occupations ; he may be sleepless, and his 
appetite fails ; his coifiplexion becomes sallow, 
his skip is pale and dry, and his eyes are dull 
and heavy-looking. He has ‘‘rheumatic” pains 
in his bones and joints, which are worse at »ight, 
and he suffers from neuralgia of the face and^, 
scalp, or even of the intercostal and sciatic 
nerves. The ptiii^ful joints are sometimes a 
little swollen Vjy a serous synovitis. These 
vague symptoms may culminate in a sharp 
attack of fever, which precedes by a few days 
the first decided sign of secondary syphilis. 

The fever which ushers in the secondary 
manifestations of syphilis is often considerable, 
for the temperature may rise to 104^' F., being 
high at night and falling nearly to normal in 
the morning. It rarely lasts more than three 
or four days, and it is occasionally^ distinctly 
remittent in character. There is a correspond- 
ing quibkening of the pul^e, and the respiratory 
rhythm is accelerated. A faint blush may 
appear at different parts of the trunk whilst 
the patient is still ‘ feverish, but the blush dis- 
appears and the'^emperature falls in many cases 
as soon as the first rash becomes visible. 

A remarkable peculiarity of, the syphilitic 
poison is the readiness with which it attacks 
points of least resistance in e|ich body in much 
the same manner as does influenza. The full 
force of the ^ syphilitic inflammation is felt by 


different tissues in different individuals : thus 
in one tne mucous, membranes suffer most ; in 
another the fibroup tissues, so that the bones, 
joints, and blood-jfessels are unduly affected ; 
wnilst in another the nervous system, and in 
yet another the viscera, are more particularly 
attacked. It is not surprising, therefore, to 
find that a typhoidal condition, a temporary 
inflammation of the kidneys, pleurisy, enlarge- 
ment of the spleen, and many other indications 
of localised but transient syphilitic inflammation 
occur during the early periods of secondary 
syphilis. 

iiFFECTiONs OF THE Sktn (Cutaneous Syphi- 
lide ). — The affections of the skin are certainly 
the most important signs of secondary syphilis, 
for until they appear it is at present impossible 
to say that a patient has acquired syphilis. 
The mucous membranes are implicated simul- 
taneously wuth the skin, the lesions being called 
condylomata or mucous patches. 

The cutaneous syphilides are either scaly, 
papular, eczematous, pustidar, or bullous, for, 
as Mr. Jno. Hutchinson has well said, “while 
syphilis may imitate all forms of skin disease, 
it can create no originals.” The rashes of 
secondary syphilis, as a rule, only involve the 
superficial layers, so that they do not often 
ulcerate, and they have certain features which 
seem to distinguish them from similar eruptions 
which are not of syphilitic origin. 

The secondary syphilitic rashes, like all other 
manifestations of secondary syphilis, are com- 
paratively slight, and, unless they are subject 
to irritation or pyogenic infection, have a ten- 
dency towards spontaneous cure. They differ 
in this respect from the tertiary manifestations 
of syphilis, which ulcerate and show no disposi- 
tion to undergo resolution. 

Cutaneous syphilides are remarkable for the 
slowness with which they develop and run their 
course. A few spots may appear many days 
before the general eruption becomes visible, 
and as the rash is unattended by inflammation 
or itching, a careless or unobservant patient 
may be ignorant of its presence. 

Cutaneous syphilides do not present more 
than a superficial resemblance to the forms of 
skin eruption which they mimic. They develop 
in successive crops, and a close examination of 
the individual spots forming the rash shows 
that they are not all alike, so that in one place 
they are maqulse, at another papules, whilst 
scaly patches may be mingled with pustules. 
The absence of active inflammation renders the 
colour of the rash less bright in syphilis than 
in the ordinary form of skin disease, and the 
rash is often said, therefore, to be of the colour 
of lean ham ; for the same reason the eruption 
stands out markedly in syphilis,* as there is no 
surrounding inflammatory zone, w^hilst the scales 
in the desquamating forms are less numerous 
and more easily detached than in simple 
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dermatitis. There is often a tendeiii^ for the 
sppts to develop in curved fiines owiiTg to the 
anatomical arrangement of t^ capillaries in the 
skin, and these crescentic, f serpiginous, and 
horseshoe shapes are especially well marked in 
the ulceratmg eruptions of the tertiary stage 
of syphilis. 

Syphilitic eruptions are also found in positions 
which are not usually attecied by the non- 
syphilitic forms of skin disease. Many forms 
of secondary eruption are found on the scalp 
where the hair ends on th^ forehead, *and 
papules are not uncommon on the face, back 
of the neck, trunk, and limbs. Tiie eiytlie- 
matous syphilide appears on the chest, trunk, 
and flexor aspect of the limbs, wiiilst the 
squamous form is usually seen on the plantar 
and palmar surfaces of the feet and hands where 
the sebaceous follicles are aV)sent. Pustular 
syphilidos resembling acne and impetigo 
naturally occur where the sebaceous glands are 
most numerous, and are therefore common on 
the scalp and the more hairy portions of the 
body. Ecthymatous and rupial lixanifestations 
affect the lower limbs and the trunk most 
frequently, \^hilst tubercular nodules occur in 
any part. Mucous patches and coiidylomata 
are formed wherever the skin is thin, moist, 
and subject to irritation. The}’ are found, 
therefore, at the margins of tlu; lips, the edges 
of the nostrils, within the mouth, at tlie genital 
and anal folds, near the umbilicus, and between 
the toes. Certain regions of the body, on the 
other hand, are nearly exempt from sy 2 )hilitic, 
dermatitis, though they are not uncommonly 
affected by parasitic and simple eruptions. 
Thus the back of the hand, where scabies is 
common, and the supraclavicular and infra- 
clavicular regions, where it is not unusual to 
find evidence of lice, are remarkably free from 
the earlier manifestations of secondary syphilitica 
skin eruptions. 

Treatment . — The treatment in all cases of 
cutaneous syphilis consists in the internal 
administration of mercury in the form best 
suited to the individual patient (p. 467). White 
precipitate ointment is generally serviceable as 
a local application, and great benefit will often 
be derived from mercurial fumigations. 

Syphilitic Apf’bctions of the Hair and 
Nails {Alopecia). — The structural connection 
of the hair and nails with the skin renders these 
appendages especially liable to alterations as a 
result of syphilis. The hair is affected equally 
in men and women. It falls out either wholly 
or in patches soon after the first general erup- 
tion on the skin, and this is^^ most often about 
the second month, though the alopecia may 
be delayed until the second year after in- 
fection. 

The prognosis in every case is good, and after 
a longer or shorter time the hair grows again, 
even when the alopecia has been complete. 

VOL. IX 


I The tmit/neni cuiisists in cutt^ig the hair 
I short, washmg the bal 1 surface with soap and 
water every night, and afterwards ruVibing in 
an ointment made by incorporating half a 
drachm of wliite precipitate ointment wiUi an 
ounce of cold cream or otlier con^venient 
ointment. . ’ > 

Ongchia and Paroni/chi'^. -Secondary sypliilis 
may affect the nails, vBitlier s(dting up ti’oj)hio 
changes in the matrix — onychia — or by causing 
a chronic ii^flammatory coiMliiion of the con- 
nective tissue of tlie ungual phalanx in the 
neighbourhood of the nail — paronychia — which 
leads sec .ndarily to im])lication of the matrix. 

! Thc'^t' 'hanges usually occur within the first 
I y( ar after infection with syphilis. As a result 
I of onychia the nail is rendered brittle, grows 
! craggy, is partially detaclu'd, or may b(* shed 
I entirely. The fingers and toi^s are eiiuall}^ 

I affected. Taronychia may end in ulceratioii 
I and destruction of the nail, or it may remain 
I as a chronic thickening of the whole border 
I where the nail is inserted into the skin of the 
i phalanx. 

I The treatment in the ulcerating forms lies in 
i the application of compresses soaked in a 
i solution of perchloride. of mercury (1 : lOGOy, 
i any exuberant granulations being restrained by 
I the application of nitrate of silver or nitric acid. 
The use of a finger-stall to protect the nail will 
be useful in the simpler cases when the fingers 
are affected. As the lesions are rar:>ly isolated 
manifestations of syphilis^ the patient is usually 
taking mercury when they appear. 

The Mucous Membranes. — The manifesta- 
tions of syphilis on the mucous membranes are 
of great practical importance, because they are 
very oornmon and are highly infectious. The 
' jDucous membrane of the mouth is affected by a 
diffuse erythema and by mucous patches. 4die 
erythema is especially liable ^/y affect the uvula, 
the tonsils, and the larynx, causing the sore 
throat wdiich is well known as a sign of second- 
ary syphilis. The inflammation apjiears about 
the same time as, or a little b:>fore, the first 
syp'hilitic rash. The sor^‘ throat is very chronic, 
and is peculiarly liable to recur from time to 
time during the first yf‘ai’ after infection. The 
i earliest symptom is dryness of the fauces, with 
i slight pain on swallowdng, but as the inflamma- 
^ tion progrysses there is a copious flow of mucus, 
i Plxamination of the throat at an early period 
I shows that the velum,, palati, the pillar^< of the 
' fauces, and the tonsils are uniformly red. In 
: a few days the redness becomes abruptly limited 
! and symmetrical. It neve.jt^ fades away gradu- 
I all,f into the surrounding hcadhy tissues, but 
' is bounded by a distinct line of demarcation. 
In the furtljcr course of the disease the 
mucous membrane shows sharply defined ero- 
sions covered witl^ a red or whitish deposit, and 
surrounded by a narrow zone of infiltration. 
Gradually the erosion heals, th3 infiltration 

30 ■ 
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disappears, ^.nd for a time the infiamui mucous 
membrane appears reddish-brown from con- 
gestion. • 

Miicous patches are most frequehtl;^ found 
upon the tonsils, the uvula, the velum palati, 
and pillars of the fauces, the sides of the 
tongue, arfd . the mucous surface of the lips, 
especially the lower. They are often found, 
too, at the angles of the* lips, or! the inner 
surface of the cheek near the last molar tooth, 
or opposite any point of irritatipn, and their 
presence should not be overlooked when they 
occur on the gums. At first the mucous 
patches are very slightly elevated, circular or 
elliptical in shape, and they are often multiple. 
At a later stage they become the seat of shallow 
ulcerations with a greyish-yellow surface and 
uneven edges. This colour makes the patches 
appear as if they had been formed by pencilling 
the surface with nitrate of silver, and it is in 
allusion to this characteristic that they are often 
called Plaques opalines^’ by the French writers 
on syphilis. 

Prognosis , — Mucous patches disappear with- 
out leaving any trace in about a month, under 
simple treatment, in people who are careful to 
keep their mouths clean, and free from irritation, 
l)ut the patches recur again and again, as a rule, 
during the first period of secondary syphilis, 
and as they are a constant source of infection 
the practitioner should keep them well in mind 
* when he stes his patient. In unhealthy people, 
,nd in those who ai»e •careless and dirty as 
re^irds their mouths, mucous patches may j 
cause considerable trouble, because they may ! 
ulcerate rather deeply, or they may coalesce ! 
to form larger masses. They often become 
cracked, especially at the corners of the niouth, 
vh'ere they maj^ lead to permanent scarring, asw 
is often seen in children who have been the 
subjects of syphili^. 

Treatment . — The patient should be warned 
of the risk he runs of conveying the infection 
to other persons by kissing, using drinking- ' 
vessels or eating - utensils in common. He 
should be exhorted tq use gargles of borax, 
chlorate of potash, or alum at frequent intervals. , 
I usually j)aint the patches with chromic acid i 
solution of the strength of 10 grains to the 
ounce, alternating it occasionally with potassium 
bicyanide, 15 grains to the oifncc. , Local ap- 
plications of chloride of zinc, 20 grains to the 
ounce, 'or of nitrate of silver, 30 grains to the 
ounce, are also useful, and the application of 
tincture of iodine is sometimes very serviceable. 
But it is well in evCry case for the practitioner 
to make the aJ)plication himself, either \fith 
the patient in a good light or with his throat 
illuminated from the head mirroi of a laryngo- 
scope, as he will then be able to make a methodi- 
cal investigation of the whoje of the mucous 
membrane of the mouth and pharynx. All 
causes of irrftation should be removed as far as 


possible, that smoking should be prohibited, 
and stimulants forbidden. 

The mucous mfimbrane of the tongue, like 
that of the mouth f generally, may be the seat of 
an erythema or of mucous patches, but as it is 
somewhat inore liable to irritation^, and has a 
thicker covering of epithelium, it proves more 
refractory to treatment. Various fissures are 
developed, and the epithelium undergoes modi- 
fication into the condition known as psoriasis of 
the tongue, or leukoplakia. 

Secondary symptoms of syphilis are rather 
rare in the nasal mucous membranes. They are 
iisiVally nothing more than a slight hypericmia 
of the mucous membrane, leading to a chronic 
catarrh with a muco-purulent secretion. Mucous 
patches can sometimes be seen at the external 
angle of the nostrils, or just mside the nasal 
fossic either on the anterior part of the septum 
or on the inferior turbinate bone. Similar 
patches may be seen by posterior rhinoscopy 
on the margins of the posterior nares. 

The treatment consists in the administration 
of a nasal douche of Condy’s fluid, two drachms 
to a pint, or of bicarbonate of soda, 30 grains to 
the ounce. The larynx is affected with tolerable 
frequency during secondary syphilis, either in 
the form of a chronic hypencmia, superficial 
ulceration, or as condyloniata. The condylo- 
mata generally appear as smooth yellow pro- 
jections, either round or oval, and varying in 
diameter from an eighth to a third of an inch. 
They are usually situated on the epiglottis and 
on the inter-arytenoid commissure, more rarely 
on the vocal ends themselves, and being less 
exposed to irritation they are not so liable to 
ulceration as the condylomata occurring on 
the pliarynx. The laryngeal manifestations of 
secondary syphilis generally occur from six to 
twelve months after infection. 

The sym])toms are generally slight, a little 
cough and hoarseness, which may pass on into 
complete aphonia, being all that the patient 
complains of. A perchloride of mercury spray 
of the strength of 1 in 1000 is often of great 
service when it is combined with the internal 
administration of mercury. 

The neighbourhood of the anus, the vulva, 
and the inguinal folds are often the seat of 
flattened ulcerated patches, secreting a scanty 
viscid secretion, which are known as condylo- 
mata la(a. The discharge is often stinking, 
and is highly infectious Condylomata are 
associated with a great want of cleanliness on 
the part of the patient. They are cured by 
keeping the 2 :)arts perfectly clean and dry, whilst 
the patient is pu^t upon a course of mercury. 
The drying is ensured by dusting the condylo- 
mata with a mixture of calomel and oxide of 
zinc, or if the discharge is too profuse the 
patient may be placed in a bath of perchloride 
of mercury of the strength of one-half to one 
1 per cent. Condylomata of long standing, or 
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which are exuberant, may require th\ appliea- 
tiQU of a Pacqueliii’s cautery |pr of cauterisation 
with nitrate of silver. 

The Eye. — Iritis. — Inflamn|ation of the iris is 
one of the chief manifestations of secondary 
syphilis in the eye, as it has beerf estimated 
that nearly 60 per cent of all cases of iritis ^re 
due to this cause. It may occur within six 
weeks or two months of the primary lesion, and 
is often accompanied by cyclitis. It is usually 
acute, one eye being first affected, though the 
other eye soon becomes inflameS. ♦ 

Symptoin.'^. — There is some congestion of the 
conjunctiv^a and circurncorneal zone, with ph<fto- 
])hobia and lacrymation. The pain, however, 
may not be a very rnarked feature, though the 
patient may complain of some neuralgia over 
the forehead and down the side of the nose. 
In a typical ease one or more beads of lymph 
can easily' be seen to be sitio.ted upon the iris, 
and tin pupil is small and irregular in shape. 
More often, hovvever, no sncii beads of lymph 
are present, and the \\hole iris appears thick 
and dull. The inflammation run> its course in 
about a month or six weeks, and is singularly^ 
amenable to 1:reatment by mercuiy. Relapses 
are not very common in cases which have been 
cured by treatment, but if they are left to 
undergo resolution it is not unusual for ad- 
hesions to be formed between the margin of the 
iris and the front surface of the lens. These 
synechite may be the cause of fresh irritation, 
which results in renewed attacks of iritis, or, if 
complete, they may cause a chronic inhamma- 
tion ending in glaucoma. 

Treatment — The after-effects of a neglected 
syphilitic iritis are so disastrous that every 
effort must be made to cure it absolntelyn The 
patient should be kept in a darkened and well- 
ventilated room so long as he complains of 
photophobia, and he should be forbidden ab- 
solutely to use his eyes. Repeated instillations 
of sulphate of atropine, '1 grains to the ounce, 
with fomentations of belladonna, are impera- 
tively called for until the jnipil is widely dilated 
and the inflammation has subsided. Tluese 
instillations may he supplen^ented with fomen- 
tations of belladonna, as by these means the 
tendency to the formation of synechim is re- 
duced to a minimum. If atropine increase the 
tendency to conjunctivitis, it must be replaced 
by diiboisin or hyoscyamin. Three leeches or 
a small blister applied to tlie temple, where the 
hair has been shaved away over a small area to 
hide the suVjsequent scars, will often relieve the 
pain. The patient must be put upon full doses 
of mercury (p. 468), which sl^puld be increased 
rapidly until there are symptoms of slight sali- 
vation, when the amouitt must be cautiously 
reduced. Muen care must be exercised when 
recovery has taken place, especially if synechiic 
are present, and the patient should report him- 
self to his ophthalmic surgeon from time to 


time, to enable an ophthalmoscopic examination 
to be made. 

Ear . — As th'fe external ear is only a Y)art of 
the skin, it is occasionally affected with an 
eiytheina, which may involve the im^toid 
region, the auricle, or even the membrana 
tympani. A condyloma is somet^ih*cs fbrmed 
within the external audio u y numtus, where it 
may give rise to mujh disemnfort and consider- 
able discharge. The treiuinent is identical 
wdth that recrjpmmended fur i^-condary syphilitic 
affections elsewl.ere, viz. a course of niercury 
internally', cleanliness, and drying of the local 
maidfesi ;u ion. '* 

i Tkf.iTment of Sf.condary Syphilis 

The methodical treatment of syphilis begins 
as soon as the disease can be diagnosed with 
certainty, and in the majority of cases this is 
not until the appearance of the secondary 
symptoms. A good prognosis may be given in 
young patients who are otherwise healthy, for 
they maybe told that if they will submit them- 
selves to a thorough course of treatment the 
secondary symptoms can be kept well under 
control, and it is improbable that they will 
suffer from any tertiary, signs unless perchance 
they are subject later in life to some unusually 
debilitating influences. On the otliei' hand, the 
intemperate, the tuberculous, the rheumatic, 
the gouty, the malarious, a! id those who are 
I suffering from any wasting or debilitating disease 
; do not bear syjiliilis wojl,‘^aud it is iidvisable to 
I warn such patients at the outset that their cure 
will be harder and will lake a proportionately 
longer time. ^ 

The broad facts to be remembered in con- 
m idhii with syphilis are as follows, so far as 
can be based ujioii our present knowledge 
of the pathology of the disease. Syqihilis leads 
to a chronic inflammation i;f the connective 
tissues, as is shown by a multiplication of small 
round cells. In the early stages these small 
round cells have a tendency to degenerate in 
various ways, this tendency being»coutrf>lled by 
the administration of mpreury. Tii the later 
stages the tendency to degenerate is associated 
with certain conservative change.s, for there is 
a production of imperfect fibrous tissue. This 
formation of fibroid tissue is controlled by the 
use of iodiyles. * The stress of the disease in 
syphilis nsnally falls upon one sysbeii, e.y. the 
bones, the skin, the nei’vous system, the tisceral 
organs, and in some cases ti d(ffinite cause may 
be discovered to account for the predilection. 
But any independent conditfon or disease which 
unfavourably modifies the connective tissues of 
an organ, or even of the whole body, will un- 
favourably influence the course of syphilis. 

It does not matter materially by what means 
mercury obtains access to the tissues, so long as 
it is presented to them in a form wffiich they 
can assimilate. It may pass by absorj)tion 
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through the|mucous membrane of >he alimentary 
canal : it may be taken up by the cells of the 
sebaceous and sweat glands of •the skin, or it 
may be introduced directly into the *iy?^iphatics 
of the connective tissue. 

latemial Jidmhiistrafion . — It should be re- 
meml:fm'edVhen mercury is given by the mouth, 
that it is liable to act as an irritant during its 
passage over a long tract oi delicately adjusted 
mu(;ous membram', whose tendency is towards 
inflammation if the balance be <^l^sturbed, and 
whose secretions, now acid, now alkaline, aided 
as they are by the unknown action of the in- 
tcfstinal micro-organisms, may alter the chtiiuical 
constitution of the mercurial preparation so as | 
to make it a violent irritant. 1 

Mercury in long-continued doses is a dc | 
pressing remedy, and is especially badly borne , 
by those who are predisposed to tubercle. In ' 
syphilis, mercury must be given for many , 
months, and in sufficient doses. Other con- 1 
siderations, therefore, have to enter into the ’ 
course of treatment besides that of the particular ! 
form in which the drug is to be administered. I 
The hygiene of the patient, both locally and i 
generally, must be carefully attended to, and he ' 
must be maintained in. the pink of condition, ; 
so far as his circumstances will allow. The | 
surgeon must become thoroughly acquainted | 
with the physical, mental, and moral peculiarities ; 
^ of his patient, for in the case of a prolonged : 
course of •treatment he will often have need to i 
deal with every aspect^oS his character. | 

Idle local hygiene will consist in a careful | 
regulation of the teeth* by a competent dentist. | 
Tartai; should be removed, caries should be i 
arrested, and every eause of local irritation j 
should be averted. The jmtient should Ix^ told ' 
plainly that the irritation of smoking tends t(i | 
promote the formation of mucous patches in the ! 
mouth, and that, by their presence he may , 
infect others. The function of the alimentary 
tract should be brought to the highest level of 
perfection by correcting dyspepsia and relieving 
constipation, «i»dulst the most strict moderation 
is enjoined both in catjiig and drinking. 

The general hygiene consists in warning the 
patient against any excess, whethei- of fatigue or 
luxury. Regular habits, early hours, and 
moderate exercise will amply repay the patient 
by shortening the term of his‘ cure, and these 
simple means have built up the reputation of 
many d spa as a syphilis^curing watering-place. 
Indeed, the only way to secure these advantages 
to a patient is often to send him to such a place, 
for so long as he stllys at home he will take no 
care of himself.*^ 

I think it is best to begin the administration 
of mercury in syphilis by the method of internal 
administration, and of all the preparations of 
mercury it is certain that foiv English use grey 
powder or hyd. cum cret. is the best. It is 
easily carried about in a compressed form, each 


“ tabloid/' containing three grains. The patient 
should be ordered to take a “ tabloid ” thfeo 
times a day direcrly after a meal. Perchloric! e 
of mercury comes(/next in favour, and it has the 
advantage that it can be readily prescribed with 
iodide of potassium when it is considered ad- 
visable to give the two drugs together. The 
dose is a drachm of the solution of perchloride 
of mercury, containing a sixteenth of a grain of 
hyd. pcrchlor., in an ounce of chloroform water. 
The protiodidc of mercury, hyd. iod. viride, or 
hyck. iod. flavibn, is also very largely used in 
the treatment of secondary syphilis. The dose 
is h (pearler or a third of a grain given three 
times a day directly after food, the quantity of 
the drug being increased during the first fort- 
night to a grain and a half or two grains thrice 
a day. It may often be usefuby combined with 
2 to 4 grains of the green extract of hyoscyaimis, 
Tannate of mercury in half-grain doses with 
sugar of milk has attained considerable repute, 
but its action must bo watched rather more 
carefully than the other preparations, as it may 
cause much gastro-intestinal disturbance. Many 
other preparations of mercury have l)eeii 
})rouglit forward from time to time, calomel 
and blue pill being the older forms ; carbolate, 
salicylate, and alanilate the more recent ; but 
they^ do not seem to be so satisfactory in their 
actions as those recommended above. Zittman s 
method of giving iiiercury is described at page 
471. It must be borne in mind, however, that 
no single pre])aration of mercury^ can be ad- 
ministered in a routine manner, because a pre- 
paration which suits one patient cannot be 
taken equally well by another, nor by the same 
patient at all times. The surgeem, therefore, 
has to vary both the preparation and the means 
of administering the drug. Symptoms of saliva- 
tion, pains in the chest, and gastro-intestinal 
disturbance are the most common symptoms 
which prove troublesome during a course of 
mercury, and it is well to try and combat these 
symptoms by a temporary reduction in the dose, 
a modification in the food, and a limitation of 
the quantity of fluid ingested, rather than to 
fly at once to the^ administration of opium or 
Dover’s powder. A little essence of ginger, 
peppermint, or other carminative will often be 
sufficient to give relief. The administration of 
mercury must be carried on for at least six 
months /irom the time the diagnosis of syphilis 
has been fir^t made. 1 prefer to give the 
patient a rest from mercury by the mouth for 
three days at the end of each month, and a 
fortnight at the end of the third month, and 
it is often necess^\ry to suspend or reduce the 
dose for a day or so on account of trifling 
digestive disorders ; but so long as the weight 
of the patient is maintained, and he ' appears to 
be improving, the dose of mercury should be 
steadily administered. For this purpose 1 cause 
the patient to be weighed every Saturday, if 
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possible upon the same machine, the -^cord *of 
his weight being put into writing at once. 

Inunction. — The method I of administering 
mercury by inunction comeJ next in efficacy, 
even if it do not surpass the plan, of internal 
ad min ist ration during the secondary stage of 
syphilis. Inunction, however, has its limita- 
tions, and tlicy are even n.jre marked than 
those of tlie method usually adopted. It is 
dirty, it requires time, it is likely to give rise 
to a troublesome eczema, and it produces 
salivation unless it be administered carefully. 
Inunction is often serviceable for a short t^ne 
whilst the patient is resting from the internal 
administration, so that it may be employed for 
a fortnigl'^ once in three months. 

Tlie following directions are to })i' given to 
the patient. He is to procurer fi’eshiy prcjiaivd 
blue ointment put up in e itin capsules ea(‘h 
containing thirty grains. He retires early in 
the evening, and takes a warm bath, thoroughly 
wjishing the parts to b(' aiiointed with soap and 
water. Ho then dries iiimsclf and puts on 
pyjamas and a tlaimel dressing-gown, his room 
of course lading warmed in cold or damp 
weather. The most accessible hairless regions 
are einplo^^ed for the inunction. These are the 
inner surface of the thighs, the inner sindaces of 
the arms and forearms, the sides of the chest, 
the loins, the buttocks, the soles and tlie inner 
surface of the feet. One of these regions is 
selected in order, so that each part only receives 
its inunction oc(aisionally. The ])art to be 
anointed is sponged over with a solution of bin- 
iodide of mercury of the strength of n/ore 
afterwards gently dried with some absori)ent wool, 
for it is important that the skin should be kept 
aseptic. Twenty grains of the blue ointment 
are then smeared over the surface of the skin 
at the selected spot, and briskly rubbed in with 
the hand over as large a surface as possible, 
and for not less than twenty minutes })y the 
clock, ail additional ten grains being added 
during tlie inunction. All the ointment should 
hav(3 disapyjeared by the tin»e the inunction is 
complete and the skin presents a greyish colour, 
as if it had been li<i;htly'*blackleaded. The 
patient then takes on his dressing-gown and 
goes to bed, after wgishing his liands with soap 
and hot water to remove any ointment which 
mav be adhering to tliem. He has^a warm 
bath oil the morning following the in auction 
to remove any ointment which *has not been 
absorbed or rubbed off during the night. The 
elose of ointment may be gradually increased 
from half a drachm to sixty or ninety grains, 
though in some cases it ma^ be necessary to 
give more. 

Tae results this metnod of treatment are 
often very satisfactory. The patient begins to 
gain in weight, liis appetite returns, his diges- 
tion improves, lie sleeps well at night, and lie 
ceases to be listless. In such cases, and when 


mercury is badly borne during ’ftiterual ad- 
ministration, t]ie metiiod v>f ininictioi) m;<v be 
continued for oO to Uk) days, the patieul bouig 
carefully watch(‘d diiHng tlie second and third 
weeks, when he may suddenly develop a tr#»ubl(^ 
some stomatitis. If special care bg tal^en to 
kee[> the skin ast'ptic and avoid* rubbing the 
ointment into hairy parts, the risk of dermatitis 
will he materially reel need. It is well to secure 
the services of a prob'ssicr'.al rubber in these 
prolonged c<finves, though of course with an 
intelligent patiaiit it is not alisolutcly necessary. 

Fumi' tf' ni . — Some casi's of dense or widely 
distb'”.t('d (‘ruptions on the skin and of 
obstinate alcta'aiion receive much bcubfit from 
fumigation with mercury when other iiu'thods 
have failed. This plan of gi\ing mercury fell 
into disuse owing to the difficulty of administra- 
tion, but of late years, with th(‘ invention of 
cheap and portable Turkish baths, it has been 
somewhat revived. Tlu' ])atieiit sits nab(‘d in 
the vapour bath, and below him thirty grains 
of calomel are vaporised by a small s[)irit lamp. 
The vaporisation takes twenty minutes, and at 
the end of that time the lamp is extinguished 
and the patient i*emains in the liath ten minute 
longer to cool. He tlien goes to bed. It is 
only neci^ssary to volatilise' the calomel and not 
to add any water, for profuse perspiration on 
the part of the patient will defeat the object 
for which tier bath is given. In al^ cases tlie* 
jiatient sliould he within easy I’each (.)f help 
wliilst he is taking the hath, as he may flint 
or bo accidentally scorched. TliC baths should 
not be taken directly after meals, and at first 
they should only be administered every other 
day. , They may he continued for a month or 
two if the result is satisfactory, but they are 
often used temporarily and for a s])ecial 
purpose. 

llypodonnic -Tlfe desire of many 

men to advance their art, and the wdsh of 
patients to be cured of syphilis liy some short 
m<‘tliod which shall cut at tht^ root of the 
disease, have lately led to tiie treatment of 
syphilis by the hy])()deri!ii(^ injection of a very 
large variety of mercurial preparations, some 
soluble, others insoluble. The meth<)d has 
fallen into disrepute from the unwarrantable 
claims made in. its behalf. There is no rapid 
cure of syqMiilis, and practitioners mislead their 
patients if they hold out to them any iiope of 
materially shortening* the ordinary course ol 
; treatment by any method kiiowTi at present. 

There are, how^evi'r, sou^e conditions under 
which hypuJcrmic injections* of a mercurial 
preparation may be usefully employed. When 
mercury is barjly borne by the alimentary tract, 

I or by the skin, a hypodermic injection is sume- 
; tunes w'ell borne, and as it is imperative that 
' mercury should* be given in syphilis, such 
I injections are then advantageous. In like 
I manner hypodermic injections are to be. given 
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when ' an floute inflammation of the bowels, 
lungs, liver, or throat make it j^inwise to give 
mercury by i/he mouth. Then thoj’e are the 
unliappy class of patients who are always 
wanting some alteration of treatment, or who, 
demai^din^. that something more may be done, 
receive some moral support by the slight 
physical pain attending this administration. 

Tlie chief soluble salts of*mercury which have 
been recommended for hypodermic administra- 
tion are corrosive sublimate from* a twelfth to 
three (piarters of a grain ; asparagin-mercury 
made by dissolving two and a half drachms of 
asparagin in warm water and adding oxide of 
mercury 'to saturation. The solution is filtered, j 
and the mercury being estimated, fifteen | 
minims of a 1 per cent solution are injected. . 
The succinimide of mercury, the oxycyanide, 
the iodo-tannate, the carbolate, the formamide, 
the alaninate, and the benzoate have all been 
employed with varying success. The insoluble 
forms are mercury itself, calomel in doses of 
one-half to two grains, the yellow oxide, the 
neutral salicylate, the thyniolacetate, and many 
other forms, f^rey oil, oleum cinereum, was 
kitroduccd by Dr. E. Lang, the Professor of 
Dermatology and Syphilography at Vienna. It 
is made by making an ointment of mercury 
with lanoline as a basis and then diluting 
witli oil of vaseline. (The actual formula is, 

' Lanolini aphydrici oiv., chloroform 5 jss. Eva- i 
porate in a large mortg.r with continual stirring, 
then add Hydrarg. vivi depur. 5 j. Stir slowly 
until the chloroform is wholly evaporated and 
the metallic mercury can be no longer distin- 
guishe'vl. Add 1 35 grains of this ointment to 
45 grains of vaseline oil, the oil being adc^ed so 
gradually and with such constant stirring that 
a smooth, oily mixture is obtained. Keep in a- 
wide-mouthed phial with a glass stopper.) The 
dose of this pre]Taration is one minim for an 
injection. 

I'erchloride of mercury seems, however, to ' 
give the besj results in the hypodermic in- j 
jection of mercury. The solution must be I 
freshly made, and shduld be so standardised 
that ten minims contain a quarter of a grain of 
corrosive sublimate. Five minims of this solu- 
tion are injected on the first occasion, and the 
dose is gradually increased to. a quarter, five- 
eighths, or even three-quarters of a gVain. The 
injectioi should be given ever}^ second or third 
day, though the intervals must be longer if 
symptoms of commencing salivation appear. 
The injection is mj’.de into the subcutaneous 
tissue, care beim; taken to avoid the puncture 
of a vein. A point is selected which is not 
liable to accidental irritation or , contamination, 
and for this reason the depression behind the 
great trochanters of the femur is often chosen. 
Many surgeons, however, prdfer to throw the 
injection dereply into the substance of the 
gluteal muscles. It is absolutely necessary 


that the/skin of the patient, the solution, the 
hypodermic syringe, and the needle should 'be 
absokitely sterile,Tand the greatest care must 
bo taken to secure this asepsis. A piece of 
cyanide ga,uze soaked in collodion sliould be 
applied over the seat of puncture. Aet in spite 
uf 'every precaution abscesses may be formed at 
the punctures, because a patient debilitated by 
syphilis is prone to suppurate on the x^ery 
smallest provocation. 

An attempt has been made to administer 
mercury by means of baths, the best-known 
forpi of bath being one of corrosive sublimate 
with or xvithout the use of electricity. Gaert- 
ner’s bath consists of two cells, which should be 
divided by a properly fitted diaphragm. Each 
cell is attached to one pole of a battery con- 
sisting of about fifty large Leclanche elements ; 
the box which contains the battery is supplied 
with a finely graduated rheostat, a galvano- 
meter, and a commutator. About half an 
ounce of corrosive sublimate is thoroughly dis- 
solved in a warm bath, and as soon as the 
patient is immersed the diaphragm is put in 
place, the poles of the battery are , attach eel, and 
tlie current is gradually increased by means of 
the rheostat until it is of the strength of 200 
milliamperes. The current is allowed to flow 
through the bath for a quarter of an hour ; it is 
then reduced, reversed, and again increased 
from 100 to 200 milliamperes. At the end of a 
second quarter of a hoTir the current is shut off 
and the bath is finished. These baths are said 
to be especially serviceable in the treatment of 
mucous patches and other forms of cutaneous 
syphilis. 

Aa I ivation . — J ^eople vary greatly i n thei r 
susceptibility to mercury : some can take the 
drug in considerable quantities for long periods 
of time, whilst others are readily affected by 
small doses only given for a short period. In 
the slighter cases of salivation which warn the 
surgeon that his patient has reached tlie limit 
of tolerance, there is a slight inspissation of the 
saliva, which becomes tough, stringy, and in- 
creased in (piantity. The teeth are tender when 
the jaws are sna])»ped together. The patient 
begins to look pale, he loses his appetite, and 
may complain of headache, giddiness, and tran- 
sitory pains in his limbs. The muscles of the 
face twitch, the fingers tremble wdien they are 
spread out, and the tongue is trenudous when 
protruded. j?he patient often becomes shy 
and nerxT)us when he thinks that he is being 
watched ; he sleeps badly and often has night- 
mare. A rash may also appear on the skin, 
either as an erytliema, a wheal, or an ecchy- 
mosis. The rash runs jts course in a fexv days, 
ending in degeneration. In the more marked 
cases of salivation the patient complains of a 
coppery taste in his mouth, his breath smells 
offensively, there is some ulceration of the gums 
with congestion and oedema of the mucous 
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membrane of the mouth, Avhich mf}^^ extefnd 
backwards until the tonsil! and pharynx are 
involved. The teeth may ^become loose, and 
there is an enormously increj^ed flow of saliva, 
with swelling* of the parotid and submax illary 
glands. The psychical condition changes from 
shyness to despondency, and in women ir^m- 
struation is diminished or ceases. 

It often happens that a course of mercury 
produces symptoms connected with the intes- 
tinal canal rather than with ijie mouth. The 
patient complains of colicky pains with* ab- 
dominal rumbling and diarrhena shortly after 
taking each dose of the medicine, and the eftar- 
rlux'a may be so severe as to be bloody. 

Treatment of Salivation. — Commencing sali- 
vation indicates that the amount of mercury 
taken by the patient must be diminished. The 
teeth should be brushed once or twice a day with 
ecpial parts of tincture of myrrh and tincture of 
iodine. (h*cat care should be taken to prevent any 
Hccumulation of food between the teeth, and tlie 
patient should be directed to wash out his mouth ! 
with a saturated solution of boric acid after eacli , 
meal. Alum and chlorate of potash, of each a I 
drachm and *a half in twelve ounces of water, 
also forms a good mouth-wash : whilst if the 
f)reath be foul a drachm of tiie chlorinated soda 
may be mixed with an ounce of brandy in four 
ounces of water to serve as a gargle. Atropine 
is alone of service in checking the profuse sali- 1 
vation. It should be given frequently in small 
doses in the form of powders, which are allowed 
to dissolve in the mouth. A thirty-second of a 
grain of atropine mixed with a drachm of sugar 
of milk may l)C divided into ten ])Owders, of 
wdiich one may be given every four hours until 
the pupil begins to dilate. Five or ten grains 
of Dover’s powder given at night are usually 
sufheient to allay the intestinal symptoms, 
which are often marked at the beginning of the 
mercurial course ; but the use of opium shoidd 
not be persisted in, and the symptoms disappear 
spontaneously in many cases after a few days’ 
discomfort. A tonic treatment by the adminis- 
tration of (]uinine and iron may be given for a 
short time after the symptoms of salivation 
have disappeared, before the patient recom- 
mences his mercurial course. There is no doubt 
that, even after a prolonged course uf mercury, 
the whole of the drug is eliminated from the 
body within two years of the last d^se being 
taken, though there is a popular belief that 
when mercury once gets into “the system” it 
is never afterwards got rid of. Tt is chiefly 
excreted by the kidneys and skin. Patients 
with renal disease, therefort, are bad subjects 
for a prolonged course of mercury ; and though 
albcrninuria dpes not necessarily contra-indicate 
the use of mercury in the treatment of sj^philis, 
it makes the surgeon somewhat more careful 
in the watch he keeps upon his patient. People 
who suffer from tubercle, malaria, advanced 


anyemia, the hauno^rhagic diathesis# and chronic 
disease of the alimer\iary tract also bear mercury 
badly as a^rult?. 

Tertiary Syphilis 

It must be remembered that the expression 
tertiary syj)hilis is only used foi; tHie sfike of 
convenience to express ili* latest manifestations 
of syphilis, which a«e more refractory to treat- 
ment than the earlier sigiiv The symptoms of 
tertiary sypiiilis usually ajijiear during the 
third or hmrl h year after infeetiou, but they 
show themselves as early as the second or fourth 
month, or they may be delayed until some debili- 
tating cause Aveakens the general health of the 
patient. In favourable cases and under jiroper 
treatment no tertiary symptoms may present 
I themselves, the patient being cured in the 
secondary stage. 

MaJiijnant Syphilis . — In some unfortunate 
cases an attack of syphilis runs a malignant 
course which often terminates in death* The 
skin eruptions are a marked feature in malig- 
nant syjfliilis, and they (piickly ulcerate, but 
the mucous membranes are only slightly aflected. 
The bones and nervous system sliow evidence 
of the syphilitic poison,* and the whole organism 
is seriously alfected, as is shown by tlie fever 
and cachexia. Pathology will not as yet explain 
the cause of malignant syphilis, thougli it is 
])robab]y the same as that of malignant scarlet^ 
fever, acute septieiemia, and malignant small- 
pox, i.e. a diminished po'^er of resistance on^tlu^ 
part of the tissues rather than an increased 
virnlenee of the infective agent. Such eases 
of malignant syphilis have ))een obser^ved in 
individuals who have seemed otherwise to be 
in gdod health, as well as in those suffering 
►from dysentery, tuberculosis, scurvy, amemia, 
and chronic alcoholism. 

Treat ment . — ^Tereury is h;^lly borne in tliese 
eases, and iodide of potassium is often found to 
be too depressing. Sir Alfred Cooper sjieaks 
very highly of Zittman’s regimen, of which he 
gives the following account : — ''■^^rhe course of 
treatment extends oYf^r a fortnight, during 
which time tlie patient is put ujion a strict diet 
and regimen. The following are the details of 
this method of treatment. 

The decoctions and pills are made from tlic 
following /on mil a* ; — 

Zittman’s decoction No. 1. 

R Had. sarzie contus. 7;iv., sein. aiiisi coutns., 
sem. heniculi contus. aa gr. SO, fol. sermie 5j., 
rad. glycyrrhiz. contus. 7;iv. 

And in a linen bag : — * 

^acch. alb., alum, sulph. aa “;ij., liydrarg. 
subchlor. gr. 80, liydrarg. bisulpli. rub. gr. 20, 
aqua) C. iij. * * 

Boil down gently to one gallon, strain and 
put into four fo%ty-ounce bottles. Label — The 
Strong Decoction. 

Zittrnan^s decoction No. 2. * 
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To the dri.gfi of No. 1 decoctio^i add : — 
llud. sarztX‘ coriius. cort. limon. contus., 
seiiiiii. cardarneiTi. contus,, rad. glycyjrrhiz. cv)n- 
tus. ;ta C. iij. 

IJop gently down to one gallon, strain and 
put int6 four forty-ounce bottles. Label — The 
Weak Decoction. 

Ji hlyd. subchlor. gr. ij., ext. colpeynth. co. 
gr. V., ext. hyoscyami gr. ij.* 

M. Ft. pil. ii. signa. — the Pills. 

The patient is kept in a room ati80° ¥. The 
diet consists of : — 

Jdreakfast — Poiled egg or bacon, tea, no sugar 
or spices. Luncli — Butcher’s meat, vegetables, 
no fruits.* Dinner — Fuup, fish, poultry. 

The evening before beginning the treatment, 
the two jails are taken, and for the next four days, 
at 9 a.m., 10 a.m., 11 a. in., and 12 noon, half a 
pint of the strong deco(‘tion is to be drunk very 
hot, and at 3 p.m., 4 p.m., 5 jj.m., and 6 p.m., 
half a pint of the weak decoction cold. The 
patient is kept in bed C' cejit for an hour in the 
evening. He is allowed to get up on the fifth 
day ; he may then have a hot bath and dress, 
and is allowed, if he asks for it, a little brandy, 
ojr whisky and soda. In the evening two pills 
are administered, the jiatient starting the de- 
coctions as before. So the treatment goes on 
until the fifteenth day, wdien it is discontinued, i 
Any one who lias not witnessed the results 
^obtained bv this method of treatment, wdien 1 
tlie iodide and menuiry jilan have been jiursued j 
wdtj? no ajijiarent benefit* will hardly credit us 
when we state that wp have seen many cases 
in which ulceration wais progressing rapidly in 
spite 0^1 ordinary antisyjihilitic treatment, quite 
heal up under a course of Zittnuin.” 8o^ too, 
anqing the subjects of chronic syjihilis affecting 
tiie nervous system, we have had many success-* 
fill instances treated by this method, and strongly 
reeomnunul it in si<ect('d cases. 

Coifrse ()f Tt rtidVj/ of malig- 

nant syphilis, however, are fortunately of rare 
occurrence — much more rare, indeed, than the 
curt^ of syphifis in the secondary stage. The 
usual course is for the patient to jiresent slight 
but continuous symjitoms of syjihilitic jioisoning 
in the form of eruptions on the skin, which 
gradually cease to show the symmetry character- 
istic of the secondary rashes. The mouth and 
throat are imjilicated in the changes^ and the 
lesions jio longer show a tendency to run a de- 
finite course and to disapjiear, but are rather 
inclined to become chronic, ulcerate, and even 
slough. The connective tissues are still most 
affected, and the, stress of the disease genen^ly 
falls upon one part of the system more than 
upon another, so that in one person the bones 
and periosteum are widely and deeply inflamed, 
in another the viscera, in another the nervous 
system, and in another the arteries. No reason 
can be given ,,for these variations in the mani- 
festation of the syphilitic poison except by 


saying tlyit the stress of the disease falls upon 
the least resistant torm of connective tissue "in 
exh jierson. Lastly, the iodides administered 
internally have a (greater curative effect than 
the salts of mercury, though the twx) metals 
must often be combined to obtaki the best 
res^dts. 

J*athol ()</(/. — The gumma is as characteristic 
of the tertiary syphilis as the condyloma is of 
the sec'ond stage of the disc^ase. A gumma 
ajqiears as a new,, formation varying in size from 
a grain of wdieat to a large tumour, it may 
be ^harply circumscribed, it may be diffuse, or 
it may jiresent radiating jirocesses. It is always 
derived from connective tissue, and it consists 
microscopically of a delicate intercellular stroma 
hlled with small round cells, and sometimes 
jirovided with newly developed blood-vessels. 
Some of the cells undergo further changes, 
becoming ejiithelichd and jiolynuclear, and 
though a gumma is very chronic, it sooner or 
later undergoes disintegration. The ccffls are 
subject to fatty dc'generation, which causes the 
gumma to become jmrulent and discharge its 
contents externally. xVn ulcer is tlien left which 
heals and leaves a sear. In other cases the cells 
forming a gumma may disintegrate into a 
gra.mdar mass which is afterwards afisorbed, 
or the cells may increase in size, fuse to form 
giant cells, which afterwards caseate — thi^ wdiole 
gumma being absorbed without leaving any 
a[)parent trace, or causing any permanent 
injury to the jhysiological function of the 
organ in which it grew. More usually, how’cver, 
this disappearance is less comjffete, for the 
gumma in its growhh destroys the original 
tissue in which it grewq and wdien it has been 
absorbed, its place is taken by cicatricial tissue 
wdiich may distort the tissue and materially 
impair its use. Very often, too, the growth of 
the gumma is associated with a new formation 
of connective tissue caused by the irritation to 
which it gives rise. This scar tissue interferes 
wdth the nutrition of the cells, wdiich undergo 
caseation, and at the same time prevents their 
absorjjtion, so that a hard fibrous nodule or 
mass is produced vidiich may suppurate if it 
becomes infected wdth pyogenic organisms. The 
central mass of caseating material is then ex- 
truded, and an ulcer wdth indurated edges 
remains. 

The inlectivity of tertiary lesions in syphilis 
is unknow'ii. It is jirobable that the secretions 
containing cells from the earlier tertiary mani- 
festations are capable of conveying syphilis, 
whilst those from the latest forms are inert. 

Vasculah SvsteJivi. — The heart, arteries, and 
veins are all liable to be affected by the syphilitic 
poison, for both contain abundance of connective 
tissue. 

Heart . — Gummata of the heart have been re- 
peatedly observed, and they attain their largest 
size in the ventricular septum. Syphilis also 
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gives rise to a fibrous myocarditis arjd to an 
endocarditis which may attacli tlie lining mem- 
brane of the heart, to a tliick(?niiig of the valves, 
or to an inflammation of the ijcoronary arteries. 
The pericardium is rarely affected wipiout coin- 
cident inflammation of the heart itself. 

The symptoms are broadly those of mTo- 
earditis due to the more ”sual causes, 
patients often die suddenly, and the syphilitic 
lesion may only become manifest at the post- 
mortem examination, for the bear! is atlected 
late in tin course of syphilis when no history of 
the disease is attainable. The diagnosis, there- 
fore, is rarely made, but in a few cases recovery 
is said to have occurred under a[>pro]jriat(. 
treatment. 

The (trfe'ric.^ are aflecTed by syphilis in sevend 
ways. There may be a general aricrioscjcrosis, 
which is either diffuse or rio-lular ; an (‘ndart(*r- 
itis, Avhicii may be obliterat iiig or gummatous; 
a hyaiinc or amyloid degeneration of tlje ai'tei'ial 
wa.lls ; or an aneurysm It is [>robable that 
many syphilitic manifestations in the arterial 
system as well as in other parts of the body are 
parai<f/jjhf7uic^{p. 480), that is to say, they are 
only due indirectly to syphilis. These tissues 
have sluired in the general s^^philitic poisoning 
to which the whole body has been subjected. 
They have been weakened, and they hav(‘ thus 
become more liable to disease, which in the 
ordinary course of events would have affected 
them, but perhaps to a less extent or from 
which they might have w holly escaj)ed. The 
aorta, the cerebral arteries, the radial, the 
temporal, and the )X)pliteal are the vessels most 
often atie(*ted ; and in the smaller arteries the 
proliferation of the endothelial cells may be so 
great in syphilitic endarteritis as to cause com- 
plete obliteration of the lumen, but without any 
atheromatous degeneration. 

Veiiis. — The veins are subject to a syphilitic 
phlebitis or periphlebitis which may attack the 
superficial veins of the arms and legs, or may 
even involve so large a vein as the common 
femoral. The plugging is Tiot painful, and there 
is rarely evidence of acute inflammation. 

The result of these syphiVtic changes in the 
blood-vessels is to produce markc'd disease of 
the brain when they occur in the cerebral 
arteries, and to cause gangrene when they in 
volve the vessels of the limbs. 

The prognosis is not very good, because the 
symptoms qjx often indicative of* advanced dis- 
ease of the vessels in which they occur. 

Bones and Joints. — Syphilitic lesions of the 
bones and joints are numerous and characteristic, 
and they occur during each ‘t>f the three main 
stages into which syphilis is divided for descrip- 
tive purposes. » Neuralgia over the large joints 
I’elieved by mercury is of no uncommon occur- 
rence during primary syphilis, especially in 
those who live in damp and warm climates. 
Bone pains known as osteocopic are of frequent 


occurrence dining .>econdaiy syphilis, but it is 
not until the tertiary stage that the full force 
of the disei|sc ffills upon the osseous system. 

Bone is divided for pathological ])urpos(‘s into 
an inorganic portion of no interest, and a giving 
organic part, which includes the marrf>w' and 
end(»stcum, extends throneii the w' llolc' tiiickness 
of the ^>one,pind termmales with the outer layer 
of the periosUmm. ♦This living tissue is alone 
ca])able of intiammalorv clmugi's, and the whole 
of it is involved, tluaigh lie changes may be 
more mai'ked ,.t one part than anothei-, si) that 
the infh'Oijrnation ea,n he divided cliniiially into 
pmv '.-tir.is, v)sleit is, or ost(a)myelit is. 

'enosttt (.‘Specially as it oeciii’s on the 
I shins, IS so common and well recognisi'd as a 
I sign of sy])hilis that its old name //ed( has 
I pa,ssed into fc>Ik-speech. But nodes are not 
confined to the tibia, for they may hi* found on 
all bones lying subcutaneously, and thus ex- 
posed to injury. Both long and Hat bones are 
attacked, so that nodes are found upon the skull 
as well as on th(‘. lames of tlu! arms and legs. 

Tlu‘ tumours formed by this form of syphil- 
itic. periostitis are ill-dehned svvi'llings, adherent 
to the boiu^, over wdiich tlu^ skin move's t^;x>^ily 
unless th(‘y are inliami'd. Nodes are tender 
and are often more ])ainful aX niglit than when 
the ])atient is following his oeenjiation during 
the day. Treatment with iodides causes the 
lo(;alis(‘d periostitis to undergo resolution ; but, 
in some eases when the patient is*unh('altby, 

I and when the iuHanfmatory proci^ss Ixamyie^. 

' infective, the nodes su})pip'ate, an ulcer is formed, 

I and tlu're may he some n(*crosis of th{‘ alli'eted 
; hone. » 

I Oxfciiix <ni(l Oxieiunfjolitix , — It is im]) 0 ssihle 
to distinguisli pathologically hetwt‘(‘n osteitis 
l'•and osteomyelitis, though the periostitis is often 
sutiieiently locali^,ed in sy])hilis to enable it to 
be classed set)arately. 

In long bones the gummatous iuHammation 
may he either localised or tliiliise. AVhcii it is 
loealistul it may cause suificient ran'faction of 
tlie hone to allow' of its being brolven by a slight 
injury — spontaneous fmeturt'.” More usually, 
however, the inflammation affects the entire 
bone, which, in process of time, may become 
thickened, heavier tlian usual, and bent, so 
that it may be mistaken for a ease of osteitis 
di'foi'inana Sup])uration is rai'cr in syphilis 
than in tubercle, and necrr>sis is cons^(pumtly 
less common. » 

Dactylitis is one of the less common forms of 
syphilitic osteomyi'litis. The aflected phalanges 
increase in size and th(^ stiin ^becomes glazed, 
but it does not ulcerate unless tlie inflamed 
tissues become infected with pyogenic organisms. 
There is another foVm of syphilitic dactylitis in 
which the inflammation appears to start in the 
subcutaneous tismu' rather tlian in the bone 
itself. ^ 

Bones containing an abundance of cancellous 



474 


SYPHILIS 


tissue, are ^specially liable to syphilitic osteo- 
myelitis. Thus there is a syphilitic spine just 
as there is a tuberculous 8pin(5 — though it is 
commoner in the cervical than in the dorsal 
region, — whilst the bones of the head and face 
are well known t(j be particularly susceptible to 
syphilitic Vlij^ease. The resulting deformities 
are often of very serious import to the patient, 
for the whole character of hb face may be altered 
by the loss of the bridge of his nose, whilst a 
marked alteration in the voice may be produced 
by a syphilitic ulceration of the hard palate. 

Soft nodes occur on the vault of the skull 
as a result of a gummatous infiltration, which is 
laid down between the bone and the dura mater 
on the inner side, or between the bone and the 
pericranium on the outer side. Progressive 
absorption takes place, and the whole thickness 
of the bone may be removed ; mor(‘ often only 
the external or internal plate is disintegrated 
by a process of serpiginous infiltration, the 
result ‘of the fusion of several circular gummata. 
The scalp f(‘els boggy over the affected parts, 
and occasionally ])ulsation is felt where the bone 
is perforated. It is not usual for suppuration 
or nc'crosis to occur, and the softened spots 
should not be incised with the idea of letting 
out pus. 

Tfie joints are less often affected in ttu’tiary 
syphilis than the bones. The best-known forms 
^are the gummatous synovitis, which some- 
what resefji]>les the allied tuberculous form, 
and a more advanced tyfa' of disease - chondro- 
artliritis — in which the articular end of the bone 
is removed by a gummatous ulceration, leaving 
a thin, membrane, representing the cartilage, | 
over the ulcerated surface. Both forms of dis- 
ease are very chronic, aiul the guumtatous 
synovitis, so far as I have seen it, may be dis-^. 
tiiignished from the tuberculous form by the 
comparative absewia' of pain, and by the readi- 
ness with which the patient can nse a joint 
which is a])parently seriously disorganised. 
Chondro-artbritis may occur in many joints, 
and it may H* associated with extensive gum- 
matous periostitis. « 

The jtroijnosh is good during the earlier stages 
of syphilitic inthiinmation of the bones and 
joints, hut when the lesions are of long standing 
there is no remedy which will cause the reab- 
sorption of scar tissue or the rarefaction of 
sclerosed hone. Plastic operations on the face 
to remedy the ravages of «sypliilis should not be 
lightly undertaken, hut if there is no active 
ulceration an attempt may he made to remedy 
a defective bridge lo the nose by the subcu- 
taneous injection of paraffin, whilst holes in the 
palate may be closed by the resources of the 
dentist's art. 

Bunsn:. — The out-patient room of every 
general hospital in a large* town will show 
cases of gummatous inflammation of the bursa 
patellae, or of that at the insertion of the 


ligament patella * hut though these are the 
usual bursa to pc affected, similar enlarge- 
nients are foun({' in the semi-membranous, 
iliopsoas, olecranc^, and trochanteric bursa, as 
well as in those at other parts of the body. 
The enlargement is painless, and, is unaccom- 
pa;uied by inflammation, unless as a result of 
injury. The bursa is either hard or quite 
elastic. It gradually becomes adherent to the 
skin, and a typical gummatous ulcer is formed, 
which will heal readily enough, if it be kept, 
cle^fn, under the influence of a course of iodides. 

The Eye and its Appendages. — The eye 
sufrers frequently and severely from the effects 
of tertiary syphilis. eyelids may he the 

seat of gummatous ulceration, and the conjunc- 
tiva of a chronic catarrhal inflammation. A 
localised gumma of the conjiincLiva which may 
involve the sclerotic is not uncommon. It may 
ulcerate and leave a sear. 

Iritis witli its sequela) is at once tne most 
common and the most tronhlesomo manifesta- 
tion of tertiary syphilis. Its symptoms and 
Mppro])riat<* trotdment have already been indi- 
cated (p. 467). The danger of its subsequent 
complications is due in part to the inflammation 
involving the ciliary body and the choroid ) in 
part to the continued irritation produced by 
the presence of synechicXq which are adhesions 
between the edge of the iris and the anterior 
layer of the lens capsule. 

Cornea . — The cornea is sometimes marked by 
small dots of different sizes, which are situated 
on its posterior surface — punctate keratitis. 
The dots are often arranged like a cone, with 
the apex at the margin of the pupil. The 
condition is due to tlie fluids of the eyeball 
circulating through the pupil, and bringing 
with tliem epithelial deposits and cells, which 
are deposited upon tlie ])osterior surface of the 
cornea. Keratitis punctata, therefore, is some- 
times a symptom of iritis and cyclitis. But in 
addition " to this there is a true syphilitic 
parenchymatous inflammation of the cornea, 
which is not associated with iritis, and which 
disappears gradually and entirely under consti- 
tutional treatment, r 

Cyclitis . — An attack of iritis may pass on 
into, or may be associated with, inflammation of 
the ciliary body, which is known as cyclitis. 
The symptoms consist of a deep circumcorneal 
zone, grdat pain of a neuralgic character, dim- 
inished intraoffiilar tension, and rnarked inter- 
ference with vision, for the media of the eye are 
hazy. The condition is rarely limited for any 
length of time to the ciliary body, but it soon 
spreads over the wiiole uveal tract of pigmented 
tissue of the eye. 

The treatment of cyclitis is ^practically the 
same as for iritis, but iridectomy is required if 
the iritis recurs and synechias are present. 

Choroiditis occurs in two forms, acute and 
chronic. Acute choroiditis is met with at an 
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earlier period in syphilis than the chronic or 
disseminated form. It is oft^i associated with 
retinitis, the patches of exudation being sniall, 
yellowish in colour, and situnjbed near the peri- 
phery. The vitreous is cloudy and hazy and 
the pupil is •dilated. 

The patches of inflammation in disseminated 
choroiditis arc scattered ovc'^ the fundus of the 
eye, though they are especially numerous at 
the peripliery Both eyes may be affected, and 
as the symptoms are less mariced than in the 
acute form, the changes are often far advanced 
when tiie patient first conies under skiyed 
observation. There is tlien more or less ex- 
tensive atrophy of the pigment-cells, though thi‘ 
sight is often fairly good until the central 
portion of the fundus is involved. 

The treatment of clioroiditis is essentially the 
same as that recorjunended for syphilitic iritis, j 
atropine being most useful iu the acute form of j 
the disease. A course of mercury may lie pre- j 
scriiied in the clironio form, to.be followed ! 
by tlie administration of iodide of potassium, 
sodium, or ammonium. The condition of the 
vitreous sometimes gives a clue to the value of 
the treatment adopted, for it may become more 
translucent in tlu‘ favourable cases, whilst at 
other times it maintains its opacity or flakes. 

Betiiiitis, unassoeiated with choroiditis, occa- 
sionally occurs in the later forms of sypliilis, 
leading to a diminution of central vision, with 
]iemeralo})ia, in which the vision fails rapidly as j 
twiliglit increases, until patients are practically 
blind in subdued lights. The patient may 
complain of subjective flashes of light, or of 
vibrating or rotating spots of light. The de- 
tails of the fundus in the affected parts are 
hazy, the disc looks hyperamiic, and there may 
be retinal Inemorrhages. 

The prognosis is good if the constitutional 
treatment he thoroughly carried out. 

Syphilitic inflammation of the motor nerves 
of the eye, and of the optic nerve itself, are 
well-recognised conditions, hut as a result of 
intracranial rather than of intraocular causes, 
though occasionally a periostitis of the orlatal 
plate will give rise to synip«toms of j)apillitis or 
of squint. In the majority of cases, however, 
the third, fourth, or sixth nerves are involved in 
a gummatous inflammation of the dura mater 
as they pass through the foramina at the base 
of the skull. The sixth nerve is mf>st often 
affected bj^Aflammatory change t? at the base of 
the brain, because it has the longest course on 
the floor of the skull. More rarely the nuclei of 
the nerves in the brain may be affected as a con- 
sequence of endarteritis of tile cerebral vessels, 
and still more rarely there may be a gumma of 
the cerebral substance itself. 

Diplopia is the most marked feature of the 
paralysis, and according to the character of 
the double vision it is possible to distinguish 
the weakened muscle, and consequently the 


nerve affected. W iien the paralysis attacks the 
third nervt‘- the upper lid droops, the pupil is 
dilated, aii^ tlie eye looks outwards (exo[)hona) 
with crossed diplopia. Paralysis of the sixth 
nerve causes an iiitoriial s(|uint, and thjj^n' is 
homonymous.diplopia. Wlien the fourth nerve 
is involved llie patient ^^omplains ;of a dijdopia 
in which the two images are inclined t(twards 
each other at theii« upper or lower ends, and 
tlie position of the images causes him especial 
trouble in su«h an action as walking down stairs. 

Mr. Hutch. nsoii some years ago descriht‘d an 
intere'^+iuc’ condition to which he gave the name 
of , phtfiaimoplegia, in which all, or nearly a^l, 
the external muscles of the eye are* affected 
with a paresis, which m;iy develop later into 
complete paralysis. The disease is usually 
associated with sypliilis, and is always due to 
a lesion situated below the aipieduct of Sylvius, 
so that it involves the oculo-motor nerves. The 
nuclei of the ciliary muscle and of those of the 
iris escape, because they are situated larllu'r 
forwards, and have a different hlood-sup])ly. 

The symptoms arc ptosis or drooping of the 
upper eyelid, witli limitation of the movements 
of the eye in every direction, hut more ^^iicci;- 
ally upwards. There neither loss of M,ccom- 
modation nor paralysis of the iris. 

Opfic Xein%fis. — Syphilis causes a papillitis 
in tlie .sanu‘ manner as it produces a ])aralysis 
of the oculo-motor nerves. Th(’ jiajiillitis is^ 
usually a late manifestation of the disease, and 
it either runs a chroibc* course with Imt li^tlii 
impairment of vision, or^ it is acute with rapid 
loss of function on the part of the optic nerve. 

The treatment of each form of syphilitic 
neuritis is a sufficient course of iodides. The 
])rognosis need not be too gloomy, for the gum- 
’^matous inflammation to which it is usually due 
often subsides, and tlie nerves tlien resume their 
function. 

The hichrynutl (ippavftftfs may suffer disturb- 
ance as a result of displacement of the puncta 
owing to facial paresis ; to stenosis of the 
nasal duct dm^ to infiammatiou spreading from 
the hones forming tlio «ose ; or from abscesses 
I in connection witli tlu* duct itself. The ])atient 
1 suffers from epiphora or watery eye, which needs 
j the treatment usually adopteil in noiesypliilitic 
I forms of til is condition, with removal of any 
i diseased hone which may he firesent. Iodides 
I will prove indispensable. ^ 

I The Kaii. — T li(‘ external ear is not [larticu- 
1 larly subject to gimimatoiis ulceration. Tlie 
j middle ear is most frequently affected in patients 
I whp are suffering from .syphilj^s, owing to the 
I extension of the inflammation from the naso- 
{ pharynx. Simple catarrh and suppurative in- 
j flammation are cofnmon during tlie secondary 
{ stage of the disease, whilst labyrinthine disease 
j may lead to early and complete deafness, hone 
j conduction being diminished fron^ the first ap- 
I pearance of symptoms. 
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Syphilitio^ inflauuuatioii of the middle and 
internal ear runs a chronic course, and the 
prognosis is i ot very good. Mercury combined 
with the iodides, as well as the ordinary local 
treaty I ei it, may help the patient. 

TifE*N().sK. — The tertiary lesions of the nose 
are veVy ofrefisive and disfiguring. The septum 
nasi iMHiomes ulcerated, and may eventually he 
perforated ; the cartilages •'are especially liable 
to share in the inflammatory pr()cess ; but in 
many caises the bones are widely involved, and 
if the vomer be deeply implicated the bridge of 
tiiy nose may fall in, causing a characteristic 
flattening, whilst if the cartilaginous portion is 
involved •the tip sinks and becomes flattened. 
Occasionally the whole substance of the nose ir 
disintegrated, so that the nostrils are only re- 
presented by cicatricial openings. The destruc- 
tion is usually a carious change ; but the bone 
may undergo necrosis, and may be exfoliated in 
large pieces. The syphilitic inflammation some- 
times extends to t}i(‘ sii})crior maxilla, the 
ethmoid, sphenoid, the lachrymal bones, and 
even to the basi-occipital. Tlte carious process 
is associated with a most stinking and abundant 
dii^ci‘arg(' and with the formation of dark- 
coloured crusts, whilst* tlie absor}>tion of the 
})oisonous products in the more severe cases 
leads to much cachexia. 

The prognosis is fairly good in the slighter 
^cases of syphilitic rhinitis, as the symptoms are 
often relieved by constitutional remedies ; but 
it is more serious w^ieii there is evidence of 
caries. , 

Treat me lit . — A spray consisting of sod. bicarb, 
grs. XV*, acid, borici grs. xv., acid, carbol. grs. iv., 
glycerini lUdd, et aquam ad will often be 
fouml useful in the slighter cases of ulceration : 
but for deep and spreading ulcers tlie applica-^ 
tion of solid nitrate of silver is necessar}^ whilst 
an insufflation of^fodoforin powder will often 
assist in the healing process. Any dead bone 
which is loose should of course be removed, and 
in the worst cases careful scraping with a sharp 
spoon is advaf\tageous. 

Mouth and Throat.-*— The mouth and throat 
are both subject to various manifestations of 
late syphilis. 

The toiKjue in particular is affected more in 
men tlian in women, and more in smokers than 
in those who do not smoke. The surface of the 
toi\gue ^presents numerous patches of altered 
epithelium which are at first separate, but 
which in time fuse together. The altered epi- 
thelium may either, be thrown off', leaving the 
papilhe l)are ayd raw, or it may increase^ in 
thickness, and form dry patches which become 
fissured. A similar condition of leukoplakia is 
found on the ]>uccal mucous 'membrane. 

The treat/ueiif consists in the administration 
of potassium iodide, the absokite prohibition of 
smoking, an^ a careful attention to any irregu- 
larities in the teeth wdiich may cause irritation. 


The locaj applicatij^n of chromic acid grs. x. act 
5]., or ot hyd. bioyan. grs. xv. ad oj. is service- 
able. There is some reason to believe that the 
epithelial changesfmay progress or may be con- 
verted into^ epithelioma of the tongue in persons 
who are otherwise predisposed to cancer, and it 
is udse therefore to arrest the irritative process 
I as soon as possible. 

I CTiimmata occur on the tongue and palate in 
a considerable number of cases, and may lead 
to extensive destruction by the degenerative 
changes which they undergo. Gummata on 
tho^ tongue may be small, numerous, and super- 
i ficial. They break dowui readily, causing small 
I ulcers which show' a serpiginous tendency, 
j More usually the gumma is single, and lies in 
I the connective tissue between the muscular 
1 fibres. It is usually situated far back on the 
j dorsum of the tongue ; it is painless at first, 

! but it soon breaks dowui to form a small ulcer 
i w'ith w'ell-dcffned edges. 

j The gummatous ulcer must be distinguislied 
from an epitheliomatous ulcer, which is fre- 
quently grafted upon it, and from tuberculous 
ulceration of the tongue. The epitheliomatous 
ulcer is usually situated at the edge of the 
1 tongue, and the ulcer is not excavated whilst 
tha neighbouring lymphatic glands are affected. 
A simple gumma heals when iodides are ad- 
ministered, whilst an epithelioma only improves 
for a few^ days under this method of treatment. 

I Tubercle affects either the base or the tip of the 
■ tongue, and the ulceration is much more ex- 
tensive than (dthcr the syphilitic or cancerous 
form. Gummata of the palate ulcerate wdth 
extreme rapidity, and a perforation is soon 
! formed. When the hard palate is attacked, the 
.‘Ulterior portion is generally affected ; in tlie 
soft })alate the pillars of the fauces often bear 
the brunt of the ulceration. 

The treatment (consists in the administration 
of iodides, wdth the addition of mercury if the 
patient has not already had a course. 

LviiYNX. — The later manifestations of syphilis 
in connection with the larynx are ulceration, 
gummata, and subsequent cicatrisation w'ith its 
attendant evils. The epiglottis suffers most, 
and the upper surface i^ more often attacked 
than the under aspect. The ulceration may 
occur on any part of the laryngeal mucous 
membrane, how^ever, for the aryteno-epiglot- 
tidean Mlds, the arytenoid cartilages, and the 
vocal cords, tfue and false, are j^ftfeted. The 
ulceration is usually deep and destructive, in- 
volving the muscles, the perichondrium, and the 
cartilage ; but it sometimes remains superficial, 
With a remarkable* tendency to relapse. 

Symptoms . — The patient complains of hoarse- 
ness, dyspna^a, and perhaps paimjshooting up to 
the ears. There may be great dysphagia with 
symptoms of oedema of the glottis, which may 
be so urgent as to require immediate trache- 
otomy or laryngotomy. 
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The condition has to be distinguished from 
tuberculous and cancerous ulceration. »In syph- 
ilis the ulceration develops more rapidly than 
in tubercle or cancer. The ulcer is often 
single at hrst, and unilateral, deep, and irregu- 
larly oval ii:^ shape. In phthsis the "progress of 
the ulcer is slow, and the mucous membrane* is 
pale. The under surface of the epiglottis is 
most often afifected, and the ulcers are numerous, 
bilateral, small, and round. In cancer the ulcer 
is preceded by the formation of a new growth, 
and there are nearly always nodular excrescences 
upon or ?>iOund the s(ditary ulcer. 

The proyiiost^^ is satisfactor}^ as regards ?ifc, 
except in the cases where there is much perl 
chondritis of the thyroid and cricoid (*artilages, 
wluei death may ensue from acute eedema or 
from extensive suppuration. 

The treatment consists lo'- illy in touching the 
ulcerated surfaces with a solution (>f sulphate of 
conpc i (15 grains to the ounce), or b}^ the iii- 
liatetion of an atomised solution of perehloride 
of mercury (1 : 1000; ; iodoform too is some- 
times serviceable. A spray of carbolic acid 
(1 ; 40) or of thymol may be used if the breath 
is foul-sme1lii/g. The (edema ('>f the glottis must 
be treated upon the ordinary limxs by s(;ari- 
iication. 


ViSCEUAL SyIMIILIS 

Traoiiea and l.uxcs.-— Tlie traclma is usually 
involved in sy])hilis by direct extension of the 
laryng’eal inflammation, and may be followed 
by a very great narrowing of the lumen either 
along the whole tube or in its lower third. 

The question of lung syphilis in adults has 
been the subject of much controversy, (bim- 
mata and an increased amount of connective 
tissue are unquestionably found in the lungs of 
patients who have died with other signs of 
syphilis. The sclerosis is found at the lower 
and middle lobes rather than in the apices, and 
it is said that the suspicion of syphilis should 
always attach to lesions beginning in the lower 
parts of the lungs and slowly progressing with- 
out the production of fever. 

The Alimentary Tract. — With the exception 
of the mouth and re(?>jmi, the alimentary tract 
is but rarely affected by syphilis in its acquired 
form. 

The rectum is liable to gummatous ulceration 
or to a definite fibrous infiltration beginning in 
the submucous tissue, and leadyig secondarily 
to nlcerat^f?’ of the mucons membrane, and 
finally to stricture. 

Gumma ta formed in the rectum give rise to 
no particular symptoms un,til ulceration has 
occurred, when the patient notices that he has 
pain, increased after dof nation, with spasm, a 
sero-purulent or mucous discharge, and attacks 
of constipation alternating with diarrhoea. Cica- 
trisation may take place, or an abscess may 
form, which ends in a fistula. 


11 

A rectal examiii.aion shows that^th(‘ ujeor is 
generally siluatiHl \.ithin two inches of tiu' anua, 
and may inv()l>i»(^ the entire cireumferc'uce of the 
bowel. TAe proguo'is of gummatous ulceration 
is that it will lieal under a course of iodides, 

I but that soiuo amount ( f stricture is* almost 
I sure to follow if the ulceration has been *exten- 
1 sive and deep. 

l^dbrous iiifiitrati(^i, or ano-rectal spphUonaj^ 

I is much mon; uusatisfa-'ory. It occurs in 
I women more^often than in men, and sypliilis, { 
i think, is only one faiUor in its production. At. 

1 first th<a-e are no sy niptonis to call atUaitioii to 
I its ^xi-lenae, though a digital (?xamiuation, uride 
pcrha}'‘S for some other purpose, will, reviail a 
thickened, leathery, inelastic condition of the 
rectal wall extending from thiaa* to flv(^ iiudios 
from the anus. A sujiertieial ulceration of the 
j niiK'Ous membrane occurs after a tiiiu', and ex- 
tends for some distance aliove the indurated 
I wall of the rectum. It is v(‘ry painful, bleials 
j ('asily, secretes pus, and causes diaia-laea. * 

i Treat h\ent , The gummatous idcc'ration is 

; more or less ameiui])le to the ordinary course of 
: icxlides, coupled witli a thorougli scraping of 
I tiio ulcerated wall in advanced (tases. I’he in- 
durated condition a})pears to be hojx'TosiT^^eu 
; it has once obtaincal a firm hold of tlic patient. 

! iN'oithor mercury nor iodides are of th(‘ least 
1 servi('e, and in the last two or thrcH' cases whicli 
have been under my care, the paticait }»as been 
I glaxl to submit to an inguinal colotfuny, wliicli 
I has reliovi'd her of pain and of the distress- 
! ing diarrluea, whilst it has lesh-med tlu‘ amount 
I i»f the discharge from tln^ bowel, 
i Strictun' of tlu' re(,-tum may be, (dilated by 
' tlic use of a rectal bougie, or it may be SivKh^d 
In and afUu’wards dilated. A m()difi(;atioii 
Uof Krasko’s method is serviceable in some (jases; 

I it e.nnsists in first jierforiuing an inguinal c.olo- 
I iomy, and then removing tf^ slrietured bow(d 
I after excising tlie coccyx. The colotoiny wound 
j can afterwards be clos(‘d. 

j The Liver and Spt.ken. — The live)' and 
i sjflecn are more rarely afrected in ,.<i(.‘(|uired than 
I in hereditary sypliilis, ^liut iiiasmucl) as both 
I organs contain a large amount of conne(itive 
j tissue, they are subject to the inflammatory 
i processes characteristic of late syphilis. 

; The liver may be generally inflamed so that 
; it is affected with a chronic interstitial hepatitis, 
j or it may be the seat of gummata. In the 
I chronic interstitial hepatitis, which leads to cir- 
j rhosis, the capsule of Glisson becomes tbi(;kened 
! and adherent to the surrounding structures, 
j The new connective tissiA is less evenly dLs- 
i trifnited than in alcafliolic cArhosis, anrl the 
‘ liver is consequently lobulated in an irregular 
I manner; the ^ lobes being separated by deej) 
depressions due to the contraction of the scar 
tissue. The process is usually very chronic, but 
the pain is sometimes severe. It may be associ- 
ated with amyloid disease or with Albuminuria. 
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Isolated ^>^urnniata are sometimes a more 
marked feature of hepatic syphilis than the 
cirrhosis just mentioned. They are found 
either as elevations beneath the caps'ile, or 
deeply in the suVjstaiice of the organ ; in the 
latest otages depressed scars may show where 
they have bc^n replaced by fibrous tissue. The 
symptoms are often obscure, especially if the 
gum mat a are few and sniai!!. Ascites is some- 
what less marked than in other cases of hepat- 
itis, and there is siiliicient evidence of syphilis 
in other organs to warrant the diagnosis. 

The prognosis is not very good, but the 
administration of iodides must be persisted in, 
and they may be usefully combined with 
sarsaparilla. 

The i^]>leen is affected in the same manner as 
the liver, but much less often. The iutiamma- 
tion is either diffuse or localised. Tn the early 
sta,ges of the diffuse forms the spleen is enlarged, 
and in this stage 1 have seen it become movable ; 
in the later stages it shrinks and becomes 
denser than usual. The gunimata. vary greatly 
in size and number. They may go on to 
cicatrisation, and may cause the spleen to be- 
con|(.‘ adherent to the dia[)hragm. The sphmic 
inflammation does not give rise to an}" symptoms 
of importance, and in the absence of other 
evidence of syphilis it would probably pass 
unrccognivsed. 

, ThK (lENITO-UllINAUY OllGANS. — The 
have been found to contain gummata from time 
to ^ime, and syi)hilitic*peR)ple suffer occasionally 
from the symptoms of large white kidney, but 
very little is known of the relation of syphilis 
to renql disease. 

The (jcniial or<jans of both sexes may be 
subject to gummatous inflammation during' the 
later stages of syphilis. In the male, gummatatt| 
are found on the inner surface of the prepuce, i 
and in the urethr.vclose to the meatus ; whilst | 
in some cases a small indiiration is observed in 
one of the corpora cavernosa, which slowly and 
painlessly increases in size until it seriously 
interferes wdt^. the function of the penis as an 
erectile organ. In wqnien gummata occur in 
the labia, and near the inferior commissure of 
the vagina. More rarely they have been recog- 
nised in the vagina, where they may cause much 
ulceration, and have produced a recto-vaginal 
fistula. * ^ 

The ^varies are subject to diffuse inflamma- 
tion, leading to the form^ytion of fibrous tissue. 
Yeiy little is known of uterine disorders as a 
result of syphilis. 

The testes are es'pecially liable to inflarnma- 
toiy attacks as a result of syphilis. Two fofms 
of orchitis are easily recognised during the later 
stages of syphilis, the smooth ova*! swelling and 
the craggy sarcocele. Either form of inflamma- 
tion may he associated wdth, a hydrocele, in 
some cases of the tunica vaginalis, and in others 
of the sennniferous tubules. 


'The testicle enlarges slowly and painlessly in 
the diffifee inflamn/ation, maintaining its shape, 
hut early losing sensation. The enlargement is 
succeeded in process of time by contraction of 
the newly formed mbrous tissue, with eventual 
atroph}" of the gland. The vas deferens remains 
uuijilfected, the prostate and the vesicula3 semi- 
nales are not enlarged, and the differential 
diagnosis is thus made between syphilitic and 
tuberculous orchitis. Jn the craggy sarcocele 
the testis is the seat of gummata which lead to 
an hicrease in tiie size and irregularity in the 
shape of the testicle. The gummata may break 
do^n to form an abscess which opens by one or 
I more openings through the scrotum, and in 
j some cases leads to the formation of a hernia 
testis. 

7Te prognosis is good in casr*s of syphilitic 
disease of the testicle. The reproductive power 
is not lost in the early stages, even when both 
glands are affected ; but when atrophy has 
occurred the patient is sterile. Local and con- 
stitutional treatment is of the utmost benefit 
even when the inflammatory changes have 
advanced to a marked extent, for testicular 
inflammations appear to be more’ amenable to 
mercury and the iodides than those of any other 
organ except the skin. 

The treat nieiit consists in totting the patient 
I at once upon a thorough course of iodides and 
; strapping the aflected gland with Scott’s dress- 
! ing. No operative measures should be recom- 
I mended, for even in the worst cases the con- 
j ditions rapidly improve under appropriate treat- 
ment. 

Skin KiiurTiONS. — Kupia is the name given 
to a characteristic eruption on the skin which 
appears late ni the secondary or early in the 
tertiary stage of syphilis in people who from 
any cause are broken down in health. A red 
spot, marking an infiltration of tlie cutis, first 
ajipears, which afterwards suppurates, and a 
round pustule is formed, the superficial layer of 
which dries up into a scab. The suppuration 
continues beneath the scab, and involves more 
of the surrounding tissue, which in turn scabs, 
so that a series of qpncentric rings are formed, 
of wliich the central ones*are thicker and higher 
than the outermost. The accumulation of scabs 
thus resembles a cone with a flat base, which 
has been aptly compared to a limpet shell. 

The ti*5atment is by the internal administra- 
tion of mercury/ combined with the jodides and 
the local application of iodide of starch, which 
is made by boiling together one ounce of 
powdered starch, two ounces of glycerine, and 
six ounces of water, an ounce of solution of 
iodine being added when the mixture is nearly 
cold. • , 

The true tertiary skin eruptions m syphilis 
consist of an infiltration of the skin and deeper 
subcutaneous tissues with gummatous material, 
which afterwards softens, suppurates, and 



SYPHILIS 


479 


ulcerates, so that it alway^ leaves scars, and 
may be extremely painful. > 

Gummata situated superficially in the skin 
show a tendency to ulcerate in a serpiginous 
manner, a part of the ulcA healing in one 
direction whilst it extends in anotli'er, so that 
the ulcerated surface presents an appearance hke 
a snail-track. The leg is more often affected 
than any other part of the body, and next in 
order of frequency come the forearm and thigh, 
the neighbourhood of the joints showing an 
especial liability to ulceration, though the sCars 
do not aftc) wards hamper their movements. 

Gummata are also found, but less commo 
in the subcutaneous tissue, where they give 
rise to very chronic and troublesome ulceration. 
Such deep-seated gummata usually occur on 
the inner surface of the forearms and arms, on 
the V)reast, and (jn the legs. They are not 
of uncommon occurrence upon forehead and 
scalp, ^^here serious destruction of the tissues 
lien ensue, even to perforation of the bone. 
Gummatous ulceration is to be distinguislied 
from lupus by the fact that it occurs in older 
people, that it shows a much greater tendenc}’' 
to suppurate, ‘tind that there is other evidence 
of syphilis. (-ases have occurred in which 
glanders, actinomycosis, and leprosy have been 
mistaken for syphilitic erip^itions. 

The treatment in the ulcerating forms con- 
sists in the application of fomeniations of 
biniodide of mercury, 1 in 1000, or of black 
wash, until the suppuration has ceased and the 
ulcer presents a healthy appearance, when the 
healing may be completeil by the application 
of boracic ointment. A mixture containing 
perchloride of mercury and iodide of potassium 
should also be ordered for the patient. ’ 

Mcrscr.Es and Tendons. — The muscles are 
affected in syphilis either directly or secondarily 
through the nerves supplying them. The 
primary lesions assume the form of an inflam- 
mation of the connective tissue in the muscle, 
either localised as a gumma or diffused through- 
out the muscle. The flexor muscles e>f the 
forearm, the biceps, the pectoralis major, tlie 
sterno-mastoid, the massetey, and the rectus 
abdominis arc perhaps more often affected than 
the other skeletal muscles. In the diffuse 
inflammation the muscle becomes uneven, 
shortened, and irregular in outline. In the 
gummatous form one or more tumourty can be 
felt in the affected muscles, iisupjly near their 
tendons. growth at first moves with the 

movements of the muscle, and can be felt more 
readily during relaxation than during contrac- 
tion ; but the attendant irjflammation soon 
attaches the muscle sheath to the surrounding 
tissues, and there is then mterference with the 
movement of the muscle. 

Early treatment is advisable, as the inflam- 
matory changes can then be arrested ; but as 
the myositis often causes but little pain or in- 


convenience the p. client may not^eek advice 
until the gummata have begun to break down, 
when deej) anff troublesome ulcers may be 
formed. 

The synovial sheaths of the tendons arejiable 
to a gummatgus inffauunation in the laten stages 
of syphilis, the tendo Achillis, th^ fficep::!, and 
the flexor and extensor tendons of the, wrist 
being most frequently affec ted. 

The local treatment con^i^ts in strap})ing the 
affected part^ .mid limiting the movement in 
tlie muscle to \hicli tlie tendon belongs. 

Ihirsir, like ttmdons and muscles, are tjui 
seat of gummatous inflammation, which is 
sometimes symmetrical, as when })oth«tlie pre- 
patellar burstc are enlarged. The inllammatiou 
may begin in the Vmrsa or it may sjn-ead from 
the surrounding tissues. Troublesome ulcers 
are produced if the bursie are left untreatcal, 
and when tliey are subject to irritation : but 
the inflammation usually subsides under a 
course of iodides if the bursa be kept clean. 

The Nervous System. — The later manifesta- 
tions of syphilis in connection witli the nervous 
system are severe and far-reaching. They 
depend, as in other parts, upon the it ygcfay^^ ion 
of inflammatory new tissue, whicii ha,s a ten- 
dency to undergo degenerative changes at first 
and afterwards to be replaced by .scar tissue. 
The anatomical pccidiarities of tlie cciftral 
nervous system lend certain features to these 
clianges which diffcrcuitiate them frdm similar 
changes in other parJs V)f the body. In j^he 
first place the progress of the disease cannot be 
estimated until definite signs are produced, 
since evidence derived from sight and to^jich is 
necessarily excluded. The peculiarities of the 
termhlal biood-sup])ly and the fact that the cells 
'yf the nervous system do not I’cprndnce them- 
selves render comparatively slight anatomical 
changes of great functional in .^ortance. Syphi- 
litic mfiammation affects the central nervous 
system in the same way as it involves other 
parts of the body. Gummata more or less 
loiailised may spring from the ])ia Aiater of the 
brain or spinal cord. 4 diffuse inffarnmatioii 
may involve the dura mater or the ])ia mater, 
compressing the nerves and leafling to the 
fibroid tliiekening known as spinal ])achy- 
meningitis. The arteries may be lliiekeiied 
and so dise;ised that the blood dots as it passes 
through them, or the sear tissue wbicii is^J’ormed 
yields to produce an .aneurysm, ^lore I'arely 
one of the arteries within the hi'ain substance 
gives way, and the patient duj.s of cer(‘bral 
Inemorrhage. Apart from tfiese well-recognised 
conditions resulting frfirii syjihilis, there is 
reason to think that some forms of myelitis, 
and certain scleVoses* of the cord, such as tliose 
producing locomotor ataxy, are more or less 
directly connecteck with syphilis. 

CEKEJ5RAL TiiHOMBusis. — Tlic disease of the 
cerebral arteries manifests itself cliieflyy by an 
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attack of l^emiplegia, due to the Ldocking of 
one of the cerebral arteries, most often the 
Sylvian. The attack conies ok in those who 
are as yet too young for atheroma dhe to senile 
chancres, viz, under forty-five, and without 
obvioiks (jause, i.e. where there is no valvular 
diseai^e of Vlte heart and the patient has never 
sufiei;ed from any condition likely to produce 
endocarditis. The onset t is sudden, and is 
seldom attended by loss of consciousness. It 
is often pn'ceded by severe headi^clie, which is 
either general or is felt chiefly on the side of 
the head which will be afiected. The pain may 
only be felt for a few days or a week before the 
attack, it maj^ last much longer. Occasionally 
a slight tingling or other sensation is felt for 
a day or two before the onset upon the si('^ 
whicli is to be afiected. The onset therefore, 
although it is rapid, is not (piite so sudden as 
when a small aneurysm on a cerebral artery 
gives way and blood is poured into the brain 
tissue*. The loss of power, though it is limited 
at first, usually spreads to a greater or less 
extent, because the fibres in the large nuclei 
of the brain, cs])ecially in the internal capsule, 
winch is usually afiected, are packed tog('ther 
very closely. 

Fro(/iiosl .^. — The attach is followed by the 
usual efiects of cerebral thrombosis, owing to 
soft<?ning and destruction of the brain tissue, 
!)ut the j)rognosis is rather better than the 
severity of the s^nuptoms at the time of onset 
would otherwise waVrant. llecovery follows 
the ordinary rule that the leg first regains its 
power, the face next*, and the arm with its 
especially complicated movements last. During 
the attack the wrist, elbow, knee, and ankle 
reflexes are increased. The faradic r(f;ponse ! 
remains normal throughout the entire period, > I 
of paralysis, and contractures are likely to 
occur though tli^ye is no appreciable atrophy. 
Aphasia in some of its various forms is not 
uncommon. 

The treatment consists in relieving the 
progress of ^he arterial inflammation by the 
administration of iodi(^es. As soon as the im- 
mediate symptoms have passed ofi’, the patient 
should be shampooed to prevent the occurrence 
of (‘ontractures during convalescence. 

Difi'use gummatous inflammation afi’ects the 
meninges and cortex of the brain, and although 
it is diffuse it often presents patches of more 
inteiis^ inflammation, wjiich makes it possible 
to localise the condition. 

The symjttomii come on gradually, and do not 
differ materially frbm those which characterise 
a meningitis due to other causes — headitche, 
stupor, increasing coma, and perhaps localised 
convulsive attacks — Jacksonian hpilepsy — if the 
motor area be involved. In many cases one or 
more groups of nerves are, involved as they 
leave the dura mater, so that various paralyses 
occur, som6 of which have already been men- 


tioned in connection with the syphilitic affections 
of the e^^e (p. 474j. 

(bnnmata, as the more localised products of 
syphilitic inflammation, cause definite symptoms 
which enable then* position to be detected with 
considerable accuracy. Like many other forms 
I ofp cerebral tumour they may give rise to an 
optic neuritis. 

SpinaIj Cord. — The changes which occur in 
the brain as a result of syphilis take place too 
in the spinal cord, but in the spinal cord the 
meningeal inflammation is of greater importance 
than the arterial changes. The meningeal 
inhaiumation may begin in the membranes of 
the spinal cord, or it may be secondary to 
syphilitic disease of the vertebne. The men- 
ingitis is often limited, and the symptoms 
consequently vary with the part affected, the 
; higher the lesion in the spinal cord the more 
extensive being the disturbances produced. 

Peripheral Nerves. — The sensory and motor 
nerves of the body contain considerable quanti- 
ties of connective tissue, and they are in 
consequence no more exempt from syphilitic 
inflanmiations than other parts. The local 
neuritis manifests itsedf in various forms of 
neuralgia and sometimes in actual diminution 
of sensation, whilst paresis of one or more 
groups of muscles has been observed from time 
to time. 

pARAsYPiiiLis. — Peference has already been 
j made (p. 473) to certain conditions in which 
j mercury and the iodides have no remedial 
! power, though syphilis appears to be the pre- 
disposing, if not the actual, cause of the condi- 
tion for which these drugs were administered. 
It has long been supposed that tabes and 
general ^paralysis bear some relation to syphilis, 
and Dr. Mott has recently brought forward 
a considerable body of evidence to show that 
in a large number of cases syphilis forms a 
preponderating element in their causation. In 
the same manner Dr. Fournier has shown that 
some forms of neurasthenia and hysteria are 
produced indirectly by syphilis. Dr. Fournier 
has also called attention to the peculiar condi- 
tion of the skin known as the pigmentary 
syphillde, which may b<?. mistaken for vitiligo 
or chloasma. The condition is found in women 
more often than in men, in the form of pig- 
mented sj)ots, patches, or networks fouiid usually 
on the ►jide of the neck, though it may occur 
in other part^ of the body. The colour varies 
from a light to a deep brown, an&''iix some cases 
the afiected surface is covered with white specks 
which may lead to an erroneous diagnosis of 
leucoderma. Inunction with mercury may 
prove serviceable in removing the discoloration, 
but neither mercury nor iodides administered 
by the mouth have any apparent effect upon 
the pigmented patches. 

Treatment of Tertiary Syphilis — Pathology 
indicates the causes of the varying action of 
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mercury and the iodides in the earlier and latjcjr 
stages of syphilis ; but unAl the patj^ological 
life-history of syphilis is fully told, the whole 
truth must remain hidden. It would appear 
that so long as the syphilitic poison is being 
generated in the affected body and is giving 
rise to actulil changes in the connective-tissue 
elements, so long is mercury effective, for it 
limits the output of poison and may actually 
arrest its manufacture. Mercury, therefore, 
must always be given in the earlier stages 
(p. 468). Chronic inflammation fn the connective 
tissues is due to the action of the syphilitic 
poison, and the inflammation in each indivitkial 
falls with greatest intensity on the connective 
tissue in his weakest part, in sone persons, 
therefoie., the arterial system sufters most, in 
others the osseous system, and in others, again, 
the nervous system or the deeper layers of the 
skim The chronic infla'umation of the con- 
nective tissues may continue when it has on<‘e 
lieen started, even in the absence of fresh 
syphilitic poison. The iodides possess the 
power of causing absorption of this new and 
imperfect connective tissue, so long as it is 
cellular in cliaracter, since they have no aittion 
upon fully formed fibrous or scar tissue. This 
power of absorption is not limited to syphilitic 
fibroid tissue, for it is manifested in other forms, 
as in cancer and actinomycosis. The term 
absorption is merely a convenient ^aic, because 
as yet wc do not know how the iodides act njxai 
the newly formed connective-tissue cells to cause 
their disappearance. From time to time the 
tissues appear to regain the power of manu- 
facturing fresh supplies of syphilitii* poison, 
and it is sometimes advantageous to give 
mercury and iodides together. For thi^> purpose 
the draught known at St. Bartholomew’s 
Hospital as PageFs mixture is convimient and 
efficacious. It consists of licp hyd. perchlor, 
one drachm ; caramel, a sufficiency ; iodide of 
potassium, five grains : and chloroform water, 
a fluid ounce, Tlie draught contains about 
one-tenth of a grain of the red iodide of mercury, 
and is given three times a day. The iodide 
of potassium is usually given, but it may be 
advantageously replacjed irf many cases by 
iodide of sodium, or iodide of ammonium, or 
each salt may be combined with the others. A 
little carbonate of ammonium increases the good 
effects of the drug. The ordinary do.*^ of the 
iodides is five grains, to be increased rapidl}" to 
ten or 'grains, three times a day. Much 

larger doses are sometimes required, so that 
patients are frequently ordered forty-five to 
sixty grains thrice a day, to taken for long 
periods of time. In such cases it is convenient 
to administer the dose as a drink in some 
effervescing wa1:er to be taken just after each 
meal. The iodides seem to act more efficaciously 
when they are administered with large quantities 
of sarsaparilla — the essence of Zittmann’s treat- 
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nieiit (p. 1 7 i) 1 ) 1 ’ with guaiacum. It should be 
clearly understood, liowevfT, thati> in FAirope 
neither of thci^' drugs has any curative effect 
upon syphflis at any stage, though giiaiaeiim 
was used by the native races of America for the 
cure of syphilis, and from them was introiiiiced 
i into Europe ih tlie fifteeiitl) century a reunited 
I powerful anti syphilitic. It has r/ot, however, 

I withstood Hie test of tune or of adviincing 
j knowledge. 

i As merciu-y prodmu's j series of symptoms 
I known eollecfively as salivation from the most 
I prominiuit sign, so tlu‘ administration of the 
; iodide mav proiluee a train of synqitoms i*all»d 
ioiii.ec. 1410 most common symptoms of iodism 
, are hiss of appetite with gastro-iiitestlnal dis- 
turbance, and a metallic taste in the mouth 
i with coryza, lacrymation, tinnitus aurium, 

I and a pustular eruption whicli in severe cases 
‘ may be purpuric. A few patients present a 
remarkalile idiosyncrasy, for minute doses of 
, the iodides will ])roduce these syirqitoms ; .whilst 
' others can take large doses without showing any 
! svmptoins of poisoning. 

i The use of iodides should not be continued 
I for an unduly long period, as there is reason to 
, believe that tlie tissues become hal)i^....t.;dHw 
' the presence of iodine. Idie course of troatinent 
I should be int(‘rriipted, tlawefore, from time to 
; time, and the patient should be ordered a tonic 
mixture, containing iron and mix vomica or 
! strychnia and dilute ])hosphoric acid^ 

■ Various sulphur bath have been highly ex- 
' tolled in the troatment of syphilis, the ntost 
freijuented being those at Aix-la-Cliapelle, Aix 
in Savoy, and Liichon. There is, however, no 
i reason to suppose that these or any other* baths 
can eliminate the syphilitic poison, though they 
may benefit the general health of the patient 
and thus put him into a better position to with- 
I stand its effects. ^ 

I As a broad rule, a person wlio has had 
I sj’philis remains immune to the disease for the 
I rest of iiis life, and this ajiplies to individuals 
I vrho contracted the disease during^jr just after 
: their l)irth. In very rare cases nanfeciion may 
i occur, either because the’patient has been com- 
I ])letely cured after the first attack, or because, 

I for some reason as yet unknown, he is peculiarly 
I liable to the disease. 

I Rdafioti <y f fo Life Jn^urance. — There 

! is no evidence to show tliat .syphilis if it be 
i well triiated materially shortens the lif^ of the 
j patient. Dr. Salomonsen, who lias recently 
I considered tlie relation of syphilis to life iiisur- 
I aiice, thinks that the patient should be kept 
I uncier observation for four or •five years after 
I the initial lesion ; that the premium should be 
! increased for the n^xt four or five years ; but 
that if the patient has been well treated and is 
in good health ten years after the date of inlec- 
tion, he may safely be passed at the ordinary 
rates for his age. i 

31 . 
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I Syphilis in Children | 

A child may be born syphilitic because the | 
disease was transmitted to it at the time of its 
conception, or because the mother was infected 
durii%'^the earlier months of her pregnancy. It 
may acfpiirc syphilis at the time df its birth by 
passing along a recently infected puerperal 
tract,' or it may become infected from extrinsic 
sources either shortly or at a more remote 
period after its birth. 

Hereditary syphilis, as its name implies, is 
derived from infection transmitted to the child 
from its father, its mother, or from both parents. 
It differs in many respects from acquired 
syphilis,' and from a practical standpoint chiefly 
in the lesser power of transmitting the disease. 
In syphilis acquired at or shortly after birth it 
may be possible to obtain evidence of the seat 
of inoculation, but whether such evidence is or 
is not forthcoming the child is capable of trans- 
mitting the disease in the same way and by the 
same means (p. 459) as an infected adult. 

Much interest has been aroused as to the 
means by which syphilis is transmitted heredi- 
tarily, but there seems to be no reasonable 
that the semen of a man affected with 
syphilis in its earlier stages is capable of trans- 
mitting the disease to a healthy ovum at the 
timp of fertilisation without infecting the woman 
who produces the ovum : conversely, a woman 
suffering from syphilis in its early stages will 
produce an infected finqini which may be fer- 
tilised by a man who is himself free from 
syphilis. In either vase the product of con- 
ception may be syphilitic. But it is not neces- 
sarily ^s 3 ^philitic in the ordinary acceptation of 
the term, for clinical evidence showsi that 
healthy children are sometimes born when onq 
or other of the parents is suffering from syphilis 
in its active sti^e. Those children are to a 
certain extent immune to syphilis, the im- 
munity being conferred by the mother and 
not by the father. This fact was elicited by 
Guiseppe Pr^jFeta, and is now known Frofeta^s 
law. He stated in 1865 that a healthy child 
born of a syphilitic mother could be suckled by 
her or by a sy])hilitic wet nurse with impunity. 
The immunity of such children is only tem- 
porary, however, and they may acquire syphilis 
later in life, and may then suffer as severely" as 
those who have not been protected. In like 
marine^ a syphilitic child born of a mother 
who has shown no signs of syphilis will not 
infect its mother tiiougli it may transmit 
syjihilis to other p;>rsons. This fact, known as 
CoUe^f. or Fea:^?/irs’ law, was recognised by 
Abraham Colles in 1837, who made the follow- 
ing statement: — “I have oeven seen or heard 
of a single instance in which a syphilitic infant 
(although its mouth be ulcerated) suckled by 
its own mother had produced ulceration of 
her breasts ; whereas very few instances have 


occurred where a syphilitic infant had not in- 
fected hired weo nurse, and who had pre- 
viously been in good health.^’ Both Prof eta’s 
and Colies’ laws are somewhat too absolute, for, 
like all generalisations in pathology, exceptions 
have been observed from time to time. 

There is no definite limit to the cime when a 
parent is able to transmit syphilis to the child. 
It is usually said that five years after infection 
a father is unlikely to propagate syphilis, and 
that he is less likely to do so if he has imder- 
gon,e a mercurial course than if he has remained 
untreated. But cases are recorded where a 
syfdiilitic child has been born as long as twenty 
years after the father’s inoculation, and it is 
notorious that syphilitic children may be born 
in spite of all treatment of the parents. It is 
advisable, therefore, to dissuade a man from 
marrying until the expiration of five years after 
infection, but as this advice will only rarely be 
taken, the general rule is to forbid a patient to 
many until ho has been free from any mani- 
festation of active syphilis for at least three 
months. He should have been thoroughly 
treated with mercury (p. 4G8), and from the 
time of her marriage his wife should also be put 
upon a mercurial (*ourse. 

Abortion or intrauterine death occurs in 
a considerable number of cases of inherited 
syphilis, and more often when the mother or 
both parents are efi'ected than when the father 
alone transmits the disease. Abortion usually 
occurs about the sixth month, and somewdiat 
later in each succeeding pregnancy in a woman 
who is well treated, both therapeutically and 
hygienically, until, in due course, a living and 
healthy child may be born. An examination of 
the still-born children will always demonstrate 
the presence of syphilitic lesions in the skin, 
viscera, bones, or nervous system. The foetus 
is often macerated, the spleen and liver are 
enlarged, the intestines may be matted together 
by the products of an intrauterine peritonitis, 
and the bones may show evidence of epiphyseal 
inflammations. 

Early Signs and Symptoms. — Children born 
alive with symptoms of inherited syphilis are 
often the subjects of gastro-enteritis, and from 
the beginning are but too often the “ wasters ” 
who are such familiar objects in the w^ards and 
oul-])atient rooms of every children’s hospital. 
Such cl^yldren show in a more advanced con- 
dition the various signs of syphilis found in 
the still-born infant. More often,' however, a 
syphilitic child is well nourished at birth, and 
may remain in apparent health for a period of 
three weeks to two months, though examination 
of the spleen will usually show some enlarge- 
ment. The baby then, begins to pine until it 
may be so emaciated that the skin becomes 
loose and shrivelled, and it looks like a wizened 
old person. These children were some of the 

changelings of whom our folk tales are so 



full, and whose existence ^xcited so great, a 
ho.rror amongst our ancestors that no i^aby was 
left unattended for a moment until it had been 
safely christened, a ceremony which was thought 
to place it out of the power of the good people. 

Snuffles is one of the earliest signs of in- 
herited syplhlis. It is caused by a swellini; of 
part of the mucous membrane of the nose, and 
is often considered to be merely a cold in the 
head. The condition is only important from a 
diagnostic point of view if other signs of syphilis 
appear, it is easy to attach undue import- 
ance to th'S sign, and there is some tendency to 
put a baby on a course of grey powder wheft it 
has really only suffered from a nasal catarrh 
The snuffles in syphilis lasts for a long timt', 
and rna} cause some broadening aX the root of 
the nose which may persist throughout life, but 
more often disappears with tlic growth of the 
face. 


Sk'n, -A rash appears soon after the snuffles 
have been observ(‘d. It may be erythematous, 
papiilo-squamous, or more rarely roseoloiis like 
that wliich is common in acipiired syphilis. 
Dr. Uadclitl’e C/rocker describes the rash in the 
following words: — “It consists of erythematous 
patches of various sizes, which usually commence 
on the })uttocks and round the anus. Tliey 
may be well- or ill-detined at tin; edge, bright 
coppery or yellowish-red, tending to coalesce 
into large sheets of eruption, l)m generally 
pat(diy at the ])orders. This erythema may 
extend uniformly on the back and inner sides 
of the logs, (juite down to tlie feet, including 
the soles, which arc bright red and peeling. 
On the front and outer side it is still generally 
patchy, upwards it often extends to the loins 
and abdomen, and in a few cases all over the 
body in patches which coalesce ; the whole 
surface is then red and desquamating on tlui dry 
parts, vvdiile on the buttocks, or whcj’o it is 
exposed to moisture, the scales pirc soaked off 
and the surface is left raw or brightly glistening. 
These generalised cases arc very likely to die.’’ 

The papulo-squamous rash consists of round 
superficial patches, slightly raised, witli a piuk 
or reddish brown colour at first, which soon 
becomes of a pale fawn Jbint. * It may be limited 
to one or more regions, such as the limbs, 
forehead, or round the mouth. But sometimes it 
occupies the whole surface of the body, usually 
in discrete patches, and occurs oii the Ituttocks, 
where superficial ulceration is apt ^o occur. Dr. 
Crocker alfe'6 describes a crescentic s([uamous 
Variety of this eruption as well as a vesicular 
form. Any of these rashes may become pustu- 
lar, and bulla? are not uncomrr^pn on the palms 
and soles. 

Bones, — The bones sJ )w various changes 
during the* firs? six months in the life of a 
syphilitic baby. The most important and fre- 
quent are the epiphyseal changes in the long 
bones, which occur most often at the lower end 


of the femur, in bones of the lees, forearms, 
and ribs ; more rnrely in the phalanges of the 
fingers and toe«, where the condition is known 
as syphilitic dactylitis. The earliest epiphyseal 
change occurs in several bones, and is due to a 
proliferation of the cartilage cells witU^n in- 
creased calcification but delaj’ed fjssifi elation. 
TJie prolifiM-atioii of tlit -arliiagc! cell intqi’fcres 
Vvith the bfood-siipj^y, -vid the cells therefore 
undergo dcgeiieiMtive cb.iiiLH‘s whicli result in 
the format ioi^ of a yellow i orange line in the 
intermi‘(iiary -.arliiagc, sometimes with separa- 
I lion of the e])iphYsis. This ycdlow dcgciierat ion 
j rii,' V o» . III' within the first week or nf life, 
i and IS often associated witli periostitis. A 
j little later, a child who has been l)orn apparently 
j healtliy may show, within tle^ first three months 
i of its lih;, a gelatiniform degeneration of the 
intermediary cartilages. This form of degenera- 
tion affects the arm more often than the leg, 
and, imlik(* the rickety deformity, is asym- 
metrical. It is sometimes associated With a 
condition of jisondo-jianilysis, in whicli oik* or 
more of the limbs lie cold, wasted, and Hail-like. 
The pseudo-paralysis is due to a myositis in 
some eases, and to a peripheral neuritis ijo 
others. 

The bones of the skull are peculiarly liable 
to local ])eriostitis during the earlier months of 
life in syphilitic children, tlie inflammation 
being often symmetrical, and oecurriiig on the 
1 frontal and parietal bones close to the anterior 
j fontaiielle, wliere they iloAn Parrot’s nodcis, and 
; c.'uisc the skull to be described as “ iiatiforRi ” 

; or “hot cross bun-shapedi” Syjiliilitic children 
1 are often rickety, but tlnu'e is no reason to think 
; that the nodes here described ai’e syphilitic 
' rathei* than rachitic in origin. They usually 
I #iisappear during the first year, and leave iio 
i trace of their existence. 

i r/.svw/. — Th(' viscera are .j^arly affected by 
i syyihilis, and Dr. Coutts says that in 100 cases 
I of inherited syphilis under liis care the spleen 
■ was enlarged in 62, and in 19 others its siz(? 
i \\as probably above the normal. •The splenic 
i enlargement, he thinks, ^ates from birth, and 
' may certainly exist before any other symptom 
of inherited syphilis has manifested itself. It 
is due to a simple multiplication of the normal 
cellular elements, and not to the formation of 
gummatou:^ tissitc. The liver is also atlected in 
many syphilitic })abies, the clianges ])eiim those 
of an interstitial hepatitis. The jaundice is not 
usually a marked feature of the condition. 

The mucous 'mcnihru'ncs are not markedly or 
early affected in the subjbets of hereditary 
sypllilis, though specific ulce^ and mucous 
‘ tubercles are found in the mouth and about the 
anus. * * 

The Eye , — Iritis occurs in an early stage of 
inherited syphilis, , and it is very likely to be 
overlooked, partly because it is rare, and partly 
because it does not cause any Very a.cute 
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symptoms. It usually appears witiiin the first 
six months life, is plastic in type, and occurs 
in both eyes. Adhesions are» often formed 
between the iris and the capsule the lens, 
but there is neither keratitis nor choroiditis in 
the e^'ijlier stages. The inflammation responds 
readi)}^ ene'Uf^h to ordinary antisyphilitic treat- ' 
ment. 

Choroiditis occurs in th<j eyes of very 3 ’oung 
children, the subjects of inherited syphilis, 
often in association with manifestations of 
cerebral syphilis. The ophthalmoscope shows 
small flecks of exudation of a brownish colour, 
and apparently situated in the choroid ; there 
is often ,but little disturl>ance of pigment, and 
no atrophy either of the choroid itself or of the 
optic disc, and the vessels of the fundus re 
altered in outline as a result of endarteritis. 
The condition may therefore be distinguished 
from the tuberculous choroiditis in which there 
are large, round, well-defined, and milk-white 
spots' to be seen in the choroid — a distinction 
which is of very great importance from a diag- 
nostic point of view, and consequently for 
treatment. 

Ihe A^ervoiis Sysf e7)i . — The brain and spinal 
*cbrc/^‘^flth their meni,nges are subject to the 
same syphilitic changes in infants as in adults. 
A chronic inflammation of the membranes of 
ther brain may occur even during intrauterine 
life, and may lead to a thickening of the dura 
mater. The chronic meningitis may or may 
not be associated with hydrocephalus ; the 
ch*lld often has convulsions, and may be an 
idiot. It is sornetimtis correlated with inflam- 
mation of the cerebral substance, which may 
Viecoific sclerosed and even calcified. 

The cerebral arteries in sypliilitic infa».ts arc 
subject to the same arterial changes as 
adults with acquired syphilis. The endarteritis 
causes thromboses, and may lead to hemiplegia, 
softening of the brain, and idiocy. 

Later Symptoms. — Few diseases clear up so 
rapidly and satisfactorily as hereditary syphilis 
in young ch^Mren, but few relapse so completely 
when the treatment is discontinued, and even in 
some cases in spite of treatment. Recurrence 
takes place as a rule during the second year, 
perhaps because the difficulties of teething haA^e 
weakened the child, but it may be delayed for 
a longer j)eriod, and even until the changes at 
puberty reawaken any latent taint which may 
have Existed. , 

The earliest symptoms of recurrence are 
usually associated with the mucous membranes. 
Sores may be devidoped at the angles of the 
mouth, and niucous tubercles may appear 
wherever there is a combination of moisture, 
warmth, and friction. Tr^ie dondylomata are 
sometimes formed, but they are much commoner 
in children wdio have acquired syphilis than in 
those who are the subjects of the inherited 
disease, * 


.The hones suffer equally with the mucous 
membri\nes. IlouAd and semi-fluctuating swell- 
ings are developed on the skull, especially upon 
the frontal bones, as well as upon the tibiae and 
phalanges. The dwellings are due to a gum- 
matous pefiostitis, and usually disappear under 
appropriate treatment, but necrosis of the 
underlying bone may take place if they sup- 
purate. A similar inflammation of the palate 
produces widespread destruction within the 
mouth ; whilst the mucous membrane of the 
nose is liable to 'undergo extensive inflammatory 
changes which may involve the bones and 
caftilages, leading to the depression of the 
bridge which is thought by many to be one of 
the characteristic features of early syphilis. 

Gummata are occasionally seen in the skin^ 
but they are less common than in the children 
who have acquired syphilis, and they are much 
less easily cured by mercury. 

The testes, and perhaps the ovaries, are 
affected by ditf'use inflammation in some cases 
of hereditary syphilis. The body of the testis 
is generally affected, but the epididymis does 
not always escape. There is often a loss of, 
or diminution in, the sexual characteristics in 
persons who have been the subjects of heredi- 
tary syphilis, and it is thought that this 
alteration may perhaps be due to the changes 
occurring early in life in connection with the 
ovaries and testes. 

AW. — Deafness is an important complication 
of hereditary syphilis. It may begin suddenly 
at any ago from infancy to adolescence, some- 
times without warning, and with continuous 
subjectiAm noises, due apparently to pathological 
changes in the labyrinth. Ibihappily, very 
little can be done to cure this form of deafness, 
which may lead to deaf-mutism when it occurs 
before the child has learnt to talk. 

The latest signs of hereditary syphilis appear 
in the eyes, teeth, joints, and nervous system. 

The Eyes , — Inflammation of the cornea is one 
of the best recognised amongst the later mani- 
festations of hereditary syphilis. It is an inter- 
stitial keratitis, which may begin at any age 
between fiA^e years old and tive-and-twenty, 
though it is mos^ common about puberty. It 
may occur in those who are apparently in good 
health, and who have long been free from any 
sign of inherited taint. One eye first becomes 
irritabl(>, and the cornea hazjq and after a time 
the other eye becomes affected in a similar 
manner. The corneal patches increase in size 
until the cornea becomes opacpie like ground 
glass, and the patient is blind for all practical 
purposes, though he neA^er loses perception of 
light. The inflammation is attended by a 
circumcorneal zone, due to congestion of the 
ciliary region, but there is very little conjunc- 
tivitis. The pain may be slight or severe. 
Sooner or later the corneal opacity becomes 
salmon-pink in parts, due to the ingrowth of 
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niinute blood-vessels, and fl-oni that day tfie 
opacity begins to disappear, though the* process 
is very slow, and the entire attack may take a 
year before it completely pas&i|3s off* 

The prognosis is good, and the patient can be 
buoyed up ^uth the hope that he will almost 
certainly recover the greater part of his foruftiu* 
vision, even v^dlen both eyes are affected severely, 
and he is nearly blind. 

Retinitis. — Later in life, i.e. about the age of 
twenty-one, patients, and men more often than 
women, may present evidence of retinitis. (iph- 
thalmoscopic examination shows the retina^ to 
be dotted yellowish-white, the veins are enlarged, 
and pigmented spots are seen cliieiiy in the 
equatori-d region. There are central or annular 
scotomata. The colour sense remains normal 
as long as tlie disc shows no sign of atrophy. 
The retina is occasionally (j‘’tached. 

The itennanent teeth show remarkable changes 
in the subjects of hereditary syphilis, especially 
in those who have inteiotitial kenititis. The 
changes are thus described by Jno. Hutchin- 
son, who first drew attention to tliem . — 

“At or aft^er the age of puberty the recog 
nitioLi of the subject of inherited syphilis may 
sometimes be made with great certainty ; at 
other times it is surrounded by difficulties. 
Our most valuable aids are the evidences of 
past disease, more especially of inflammations 
which may have occurred in infancy. A sunken 
bridge of the nose caused by long-continued 
swelling of the tiasal mucous membrane when 
the bones were soft, a skin marked by little p)its 
and linear scars, especially near the angles of 
the mouth, the relics of an ulcerating eruption, 
and protuberant frontal eminences consequent 
upon infantile periostitis, are amt)ngst tfie points 
which go to make up what we recognise as an 
heredito - syphilitic physiognomy. Added to 
them we have very valuable aid furnished by 
the shape of the incisor teeth, hi these jiatieuts 
it is very common to find all the incisor teeth 
dwarfed and malformed. Sometimes the canines 
are affected also. These teeth are often narrow, 
rounded, and peg-like ; their edges are jagged 
and notched. Owing to their smallness the 
sides do not touch, and interspaces are left. It 
is, however, the upper incisors vvhicli are the 
most trustworthy for purposes of diagiio.sis. 
When the other teeth are affected these very 
rarely escape ; very often they are malformed 
when all the others are of fairl^^ good sliape. 
The characteristic malformation of the upper 
central incisors consists in a dwarfing of the 
tooth, which is usually both narrow and short, 
and in the atrophy of its ididdle lobe. This 
atrophy leaves a single broad notch (vertical) 
in the edge o^ the tooln ; and sometimes from 
this notch a shallow furrow passes upwards on 
both anterior and posterior surfaces nearly to 
the gum. This notching is usually symmetrical. 
It may vary much in degree in different cases ; 


sometimes the teeth diverge, and a1#others they 
slant towards each other. ... In a considerable 
number of, cases of heredito-syphilis the teeth 
show no deviation whatever from the normal 
standard . . . and it is only in the pern^uent 
set that any })eculiaritie.s are observeif. ^ The 
first set are liable to p" 'mature decay, but are 
not malForiiicd.” 

The joints are aiffx'ted about tlie same time 
as the cornea, and itmt<itis mutandis tliey appear 
to undergo f^imilar pathological changes. The 
knees and shoulders are most often affected. A 
sliglif yi’ovitis involves the joint on one side, 
aiivi “.If, or a time the opposite joint begins to 
swi'll. :>oth joints remain inflamed ibr a long 
lime, and the joint first aflected recovers before 
the other. There is no perinaiieiit impairment 
of function as a result of the synovial inflam- 
mation. 

The worst form of syphilitic arthritis is 
fortunately the most rare, for it does i\ot re- 
spond to antisyphilitic remedies and is practically 
incurable. It occurs about puberty, when a 
rarefying osteitis affects many bones and joints, 
and is associated with a deposit of c^aseating 
material in the cancellous tissue. 
process taking place in* the articular cartilages 
leads to the formation of irregular pits and 
grooves, and has led to the disease being 
described under the name of cliondro-arthritis. 
'Phe inflammation is marked by transj^ent attacks# 
of synovitis, with evidence of chronic inflamma- 
tion of tlie bones affected. There are olit®n 
other signs of s 3 ’philis, ^vitli evidence of long- 
standing i)'itis and choroiditis, and enlargement 
of the spleen. , 

JS^ervons St/stent . — There is an increasing 
icndency to believe that certain rare cases, of 
•tabes and general paralysis occurring about the 
age of puberty are paras^^philitic (p. 480) aflec- 
lions, even if they are not iff ore directl}" con- 
nected with hereditary syphilis. Dr. Fletcher 
Beach sa^^s that in juvenile general paralysis 
there are, as a rule, no grandiose sjmiptoms, 
but a steady progress towards dementia, and 
that the course of the disease is more prolonged 
than in adult cases. 

Acouikei) SYruiLLS IN CiiiLOHEN. — Syphilis 
may n.'adily be acquired even by the youngest 
cliildren, and in a variety of way's. Local out- 
breaks hfwe occurred from lime to time as a 
consequence of arm to arm vacciiiatioi% and in 
the course of ritual (^rcumcision, and although 
the methods leading to these sources of infection 
have been abandoned, m.ayy other means still 
reigain. The lesions of ac(|uirgd syphilis trans- 
mit the disease with much greater ease than 
those of the hereditary form, and it is important, 
therefore, to distinguish the one from the other. 
Acquired syphilis presents all the characters in 
children which nftirk the disease in adults, with 
certain modifications due to the tfjnder age of 
the patient. There is a primary sore followed 
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by a- raslijfWhich is fugitive, and differs from 
that of the hereditary syphilis in being roseolous. 
Snuffles and visceral affections aro, rare, but 
cond;y loma '.a and guimnata of the skin are 
com 114.011. The later skin eruptions, especially 
in scrofulous subjects, present a* lupoid char- 
acter, ancf Ihe following case of gummatous 
synovitis shows how easy it would to mistake 
such a joint disease for the* more common tuber- 
culous form : — 

A l)oy aged 14 came under my care on the 
last day of January, with an inflammation of 
the right knee. He had diphtheria in Sep- 

tember, and about a month afterwai'ls sores 
appeared* upon his body. He was noticed to be 
walking lamely about the end of December. 
The ])atient’s complexion was muddy, and 
scattered over his limbs and scalp were patches 
of snperflcial ulceration covered with thick 
scales or with black and raised crusts. The 

voice was husky, but his teeth were healthy, 

and there was no evidence of keratitis or iritis, 

either recent or remote. The gland uhe con- 
catenatie, at the posterior border of the sterno- 
mastoid muscle, were slightly enlarged on both 
T he right knee was affected with syno- 
vitis, and there was sofnc increase of synovial 
fluid in tiie left knee. The synovial memVu'ane 
in both joints seemed to be thickened, especially 
at fhe sides. The patient occasionally felt a 
« little throbbing pain, but unless the knee was 
moved it had liever been severe, and he had 
nott been awakened by starting pains at night. 

The l>oy was hrouglij/ by his mother, who said 
that his youngt'-r brother had had one ankle- 
joint 04'cised for a similar condition, which liad 
presumably been mistaken foi* a tuber(julous 
arthritis ; but she presented such obvious signs 
of tertiary sy])hilis that the patient was at once^ 
ordered one-grain doses of grey powder to be 
taken three timeS a day. In ten days’ time 
his complexion had cleared, and he was less 
husky. Jdiere was also a smaller <puuitity of 
fluid in his right knee, whilst the left one was 
normal. Tlie improvement continued until 
7th March, when the*p)atient was allowed to 
go about with his right knee in a plaster of 
l^aris case. He returned on flflth March w ithout 
the case, and complaining of much pain with 
increased swelling in both knees. Both joints 
were flxed with plaster of Paris bandages, but 
he agaiv returned on llnd April wdth increased 
swelling of both knees itnd some synovitis of 
both elbows. He then confessed that he had 
not taken his powdeps for a fortnight. The boy 
was made to understand that medicine ^vas 
necessary to his cure, and he was ordered to 
continue the one-grain doses grey powMer 
three times a day. His elbows were less swollen 
and painful on 9th April, though his knees still 
remained enlarged. He wa,sf therefore given 
half-drachm ^ioses of the solution of perchloride 
of merpury wdth five grains of iodide of potassium 


three times a day. * A week later he returned, 
saying *that his elbow^s w^ere w'ell, his knees 
better, and that he had suflered no pain since 
he began the new medicine. He increased in 
weight from 64| lbs. on 16th April to 71| lbs. 
on 30th April, and he has since re*mained well 
aiiQ at w^ork. 

Treatment. — The treatment of hereditary 
syphilis during the first year of life is easily 
summed up. It consists in judicious feeding 
and the administration of mercury, preferably 
in l)he form of grey pow'der or by inunction 
(p.j,,468). Cod-liver oil should also he given in 
the majority of cases. The mother should at 
all times suckle her own child wdicn it is possible, 
and there is the additional reason in the case of 
hereditary syphilis that the child is born 
weakened, and with its digestive and assimilat- 
ing orgaiis in an unhealthy condition. But if 
such a child has to be bottle-fed, more than 
ordinary precautions must be taken to keep the 
bottle clean and the food sweet and free from 
fermentation. 

Syphilitic infants react to mercury more 
rapidly and much more completely than adults, 
and they positively thrive on grey powder given 
in (piartcr or half-grain doses three times a day. 
If the grey powaler causes diarrhma or digestive 
disturbance a piece of blue ointment about the 
size of a pea may he rubbed into each groin 
every night, or the ointment may he spread on 
a piece of lint wliich is placed over the abdomen, 
and is ke})t in place by the child’s binder. From 
tw'cnty to forty grains of perchloride of mercury 
may ho dissolved in the little patient’s hath 
wdth excellent effects, especdally when it is 
suffering from a rash. Tlie mercurial course 
should be continued for at least six w eeks after 
the last signs have divSappeared, and by this 
means slight cases can often he cured com- 
pletely within the first eighteen months after 
birth. 

The later manifestations of syphilis, wdiether 
hereditary or acquired, are best treated with a 
combination of mercury and the iodides, and the 
treatment should follow^ the general lines recom- 
mended for adult;^. * 

Syphilis, Recent Advances in 
the Knowledgre of. 

Causal ^\gent or ..... 486 

Serum Diagnosis of .... 488 

Causal xVgent of Syphilis. — The .spirochiete 
pallida. On 17th May 1905, Sohandinn and 
Hoftinann communicated to the Medical Society 
of Berlin their dis6overy in syphilitic lesions of 
a spirochsete, and it is at present almost 
universally held that in doing they solved 
the problem of the etiology of syphilis. In the 
early part of the same year Siegel described as 
the specific cause of the disease a protozoon- 
like organism, which he called the cytorrhyctes 
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; and although the correctness of his observa- 
tions was soon disproved, it was their •impetus 
Avhich induced Schaudinn, endowed as he was 
with special skill and experience in protozoology, 
to tackle the question afresh. It is ajso interest- 
ing to note* that although the whole credit of 
the discovery rests witli Scliaudinn, it was "by 
mere accident that he svas not anticipated by 
Bordet and Gengou. About two years liefore, 
they found a spirillum (which was in all 
probability the spirocluete paUida) in smears 
from a hard chancre, but did not fully* ap- 
preciate tfie significance of their discovery; 
while ^letchnikoff, failing either to verify tlieir 
observation or to find such spirilla in the 
experini'Mital syphilis he had recently succeeded 
in producing in apes, declared against syphilis 
being a spirillosis. 

Following closel}^ on the heels of Schaudinn s 
account of his work, cjime a report from 
Mi^tchnikoft’ that his infected monkeys showed 
a spirocluete resembling (and soon identified by 
the German protozoologist as identical with) the 
new organism. Thus within a few days were 
two importan^t facts made public — its occurrence 
in the lesions of the disease in man, and its 
existence in animal infection, A further link 
in the chain of evidence was soon supplied by 
Buschke and Fisher, who demonstrated the same 
spiroch^ete in the organs of a congenital 
syphilitic infant, and Levaditi, who detected it 
in the fluid of the bullae of congenital syphilitic 
2)emphigus. In the former site, at least, a 
saprophytic parasite was unlikely. Since that 
time, observations all over the world have led 
to the same results. The spirocluete pallida is 
found in the primary sore, in the enlarged 
glands, in the secondary lesions, in the blood 
stream — and it has never been found except in 
syphilis. It has been found in the saliva, in 
the urine, in the ovaries, Init not in the 
cerebrospinal fluid, nor, curiously, in the semen. 
It has even been detected in tertiary lesions, 
but not in parasyphilitic diseases — tabes and 
general paralysis. It is abundant in all the 
organs, incbiding the bones, of syphilitic 
foetuses ; in the umbilical cord ; in the placenta. 

Part of Schaiidinn’s Vork was to diflerentiate 
the varieties of spirocluetcs which occur in 
healthy and diseased genital organs. He showed 
that there are two — the .^pirochcpte refrimjen^^ 
a normal saprophytic denizen, and »pirorhcpfe 
pallida^ in syphilis only. • 

Characters, of Spiroedurte Pallida . — It is a 
very delicate spiral organism, with an average 
length of 6 to 16 smaller and larger individuals 
being also met with. It consists of from 6 to 26 
delicate spiral undulations, each measuring from 
•8 to 1 *6 jji. Its diameter is about *7 p. The 
organism retains its spiral form when at rest. 
An undulatory membrane has not been demon- 
strated, and the existence of a nucleus is 
doubtful. The peripheral part is thinned out 


at each end to form a delicat^ flagellum. 
Schaudinn was able to observe that fission took 
place by )^mgitudinal division, beginning with 
the formation of two flagelhe at one pole. The 
spirochiete pallida is capable of backw^^rd or 
forward motign by corkscrew-like rotatioa round 
its longitudinal axis ; in addition toCtflis, undula- 
tions rourse^along its whole structure. Motility 
is retained for sevc^’al hours in salt solution, 
but is lovst in glycerine; Uic organism rapidly 
dies when def)rived of moi_>ture. S. refringens 
is a larger organism which stains more deeply 
and hfu more open undulations. With a little 
exp 0 M«.!iicc it IS not dilhcult to distinguish it 
from s. pallida. • 

Technique of Detection . — Spirochades should 
bt' sought in the deeper parts of lesions. The 
surface of a Hunterian chancre should be 
thoroughly washed with soap and water, gently 
scraped, and smears made from the fluid wliicli 
exudes. Surface contamination with s. re- 
fringeiis is thus avoided. Another plan is to 
apply a vesicant to the skin, and to examine 
the serum ; another, to puncture a bubo with 
a syringe. The tissue juices from cases of 
iiercditary syphilis sometimes swarn^ with, th^ 
organism. Spirochades are visible in fresh 
smears ; they do not stain deeply ; they are 
more difficult to recognise in sections than in 
film preparations. • 

In examining fresh preparations incandescent^ 
gas is preferable to day or electric light 
(Metchnikoff). The • uTtra - microscope (chirk 
ground illumination) shows the organism readily. 
For staining films, Giemsak stain is usually 
einployed. Fix air -dried films in aljsolute 
alcohol for 1 hour, and immerse them for 24 
iiours*in dilute stain (15 drops to 10 c.c. distilled 
dvater). Spirocluetcs are stained pale violet, and 
nuclei deep red. Gieinsa’s stain (Griibler and 
Co. ) is composed of azur 11. ‘•S gram, azur 11.- 
eosin 3 grams, glycerine (Merck’s chemically 
pure) 250 grams, methyl alcohol (Kahlbaum 1.) 
250 grams. For sections, von Ermenghem’s 
method is used, tliough excepti'^n has been 
taken to the use of a reduced silver process on 
account of the liability to confusion between the 
organism arid iibrilke of the tissues. Sections 
are plact^d for 24 to 48 hours in '2 to ‘5 per cent 
nitrate of silver solution, rapidly washed in 
distilled water,’ and immersed for | hour in 
gallic acid 5 grams, tannin 3 gi'ams^ sodium 
acetate 10 grams, distilled water 350 c.c., until 
they are tinged yellow. They are then replaced 
in the silver solution until they turn brown, 
anc^ are war bed and mounted aj usual. 

Biology . — The exact ])osition of the spirocluete 
is .still uncertrjin. Schaudinn, whose untimely 
death cut short his researches and robbed 
science of so brilliant a worker, inclined to the 
view that if, was % trypanosome, but this is still 
quite uncertain. He rechristened it “spiro- 
nema’’ and then “treponema paftidum,” but 



488 


SYPHILIS,' RECENT ^ADVANCES IN ^’HE KN0WEEDG4: OF 


probaljly it continue to be knovsn best as 
spirochietc pallida until its exact relationships 
are ascertained. For the present ^it is best 
simply to regard it as one of the protista. A 
good ^reneral account of spirochietes will be 
found Ml Svieiice Pr<Kjress^ duly 1,908. 

In the bbcty, the spirocluete enters the vessels 
and Ijwnphatics and is found in the blood stream. 
Its chief predilection is fftr the walls of the 
lymphatics, whence it enters the intercellular 
and interdbrillary spaces of thei- tissues. It 
is found especially in connection with mono- 
nuclear infiltrations, and Mctchnikoff believes 
that it exerts a chemotactic influence on these 
cells. It» undergoes phagocytosis at tlieir hands, 
and perhaps by the glandular and epithelail 
cells also. Nothing more is known as to its 
life-history. 

It is evident that there is likelihood, verging 
on certainty, that «. pallida is tlie cause of 
syphilis. Its almost constant presence in the 
lesions of ac(]uired syphilis, and its absence 
from those which are not syphilitic ; its presence 
in experimental syphilis in apes ; its abundance 
in the viscera in congenital syphilis — seem to 
being a saprophyte. The facts that 
the organisms disappear under etticient treat- 
ment, that, like the virus, they do not resist 
drying, that they are absent from fluids which 
are *not infectious (cerebro-spinal fluid) and 
^present in those which are (saliva), point in the 
same direction. That they have escaped recog- 
nition in the semen fs Vemarkable, while the 
failure of attempts to cultivate them outside 
the body renders the fulfilment of all Koch’s 
postuk^tes an impossibility. 

In the disease yaws, which bears so much 
resemblance to syphilis, Castellani discovered a 
spirocluete (s. pertenuis) which is very similarf 
to s. })allida (see “ Parasites,” vol. vii. p. 344). 

Serum DiagnoS'xS of Syphilis. — Wasserman 
has lately introduced a metliod of serum diag- 
nosis for which it is claimed that a positive 
result is conclusive : negative reactions have no 
evidential va^iue for or against. The test is 
applicable to all stager of the disease, and to 
parasyphilitic maladies as well. The method is 
complicated, and can only be applied by an 
expert, hence reference to it will be brief. It 
depends on wdiat is known, in the language of 
immunity, as “ fixation of the complement.” 
If an apimal A be injected with the red cor- 
puscles of another species*'B, A’s serum acquires 
the power of lysing B’s corpuscles in vitro — it 
hiis become an immune serum. If A’s serum is 
heated (inactivated) it loses this power, wh^ch, 
however, is restored to it when normal fresh 
serum containing complement is Added (see art. 
“ Immunity,” voi. iv. p. STO*). Thus three sub- 
stances arc concerned in hjemolysis — corpuscles, 
amboceptor (in the inactivated immune serum), 
and complement (in the normal serum) : these 
make up a luemolytic system. If, instead of 


normal serum, syphilitic serum is the comple- 
ment-cotitaining partner in such a hjemolytic 
system, and if before adding it w'e can by any 
i>ieans “fix” its complement in another com- 
bination so, that it will not be available to unite 
with the luemolytic immune body-, lysis will 
not occur. In effect, this is Wasserman ’s re- 
action. To a mixture of red blood corpuscles 
and inactivated scrum, the serum of the sus- 
pected patient is added. Before addition, how- 
ever, it is treated with an extract of a syphilitic 
livel wliich contains antigens. Should the 
serum in question be syphilitic also, the anti- 
boefies in it will combine with these antigens, 
and in doing so will fix all the complement, so 
that none is available to complete the haemolytic 
system. A positive result, therefore, is con- 
stituted by absence of lysis. xVs in all such 
observations, a number of controls are required 
for each test. 

Sypllilo-. — In compound words syphllo- 
means relating to or belonging to syphilis ; e.g. 
syphiloifeny (origin of syphilis), syphilomauki 
(insane dread of syphilis), syphil onychia (onychia 
of syphilitic origin), and sy/diilovid (a gumma). 

Syphon. — A tube bent at an angle in the 
shape of an inverted n, one arm, however, being 
longer than the other; it is used for trans- 
ferring fluids from one vessel to another (as in 
the s^qihon water-closet), from a vessel to a 
})art of the body (as in the syphon vaginal 
douche), or from a body cavity to a vessel (as 
in the syphon aspirator). 

Syringfe or Syringfa. — An apparatus 
of the nature of a pump (Gr. crcpiyf, a pipe) for 
injecting^ or drawing off fluids ; e.y. a hypo- 
dermic syringe, an ear syringe, or an aspiratory 
syringe ; in a special sense, the Eustachian 
tube. See Aseptic Treatment op Wounds 
{]J ypodermic Syringes) ; Diphtheria (Treat- 
ment^ Roux's Syringe for Serum) ; Ear, Ex- 
ternal, Diseases of (Ceruminous Obstruction^ 
Treatment) ; Prescribing (Administering Drugs 
by Injection through the Skin) ; Tetanus (Treat- 
ment^ Injection of ditoxic Sera). 

Syringfitis. — Inflammation of the Eus- 
tachian tube. See Ear, Middle, Chronic Non- 
suppurative Disease, etc. 

Syrmgo- Cyst adenoma. — A 

cutaneous disease originating probably in the 
embr^mnic sudoriparous glands, and charac- 
terised the appearance of numerous small, 
round, hard papules, white at first but becoming 
bluish red later. ^See Skin, Diseases of Sweat 
AND Sebaceous Glands. 

Sy ri ng-omyel la. 

Historical 489 

Pathological Anatomy .... 489 

Etiology 490 



SYKINGOMYELl/j 


489 


Symptomatology . . . 4*90 

Diagnosis . . . • . 492 

Mouvain’’s J3isease ..... 494 

Prognosis ...... 494 

Treatment . . . * , ^ .494 


See also Acromegaly (Histori /) ; Chest, pE- 
FORMITIES OF (Shape o f Chest in S (/rimjom t/el ia) ; 
Deformities (Deformities arising fro?n Spinal 
Parali/sis) ; Hand (Appearances in S gringo- 
myelia) ; Joints, Diseases of (]n Syringomyelia)^ 
Trails, .\ffections of the \ Diseases of^ the 
Nervous System)', Osteo - Arthropathies (In 
Syringomyelia) ; I^akalysts (Chro^iic Ntuilear 
Bulbar Paralysis^ Diagnosis) ; Splnal , 

Medical (Anatomical^ Central Canal)', Sihnaf 
Cord, Medical (Pathological Considerations, 
Congenital Cavities in Cord) ; i h.cers and 
Ulceration (Perforating Clcer of the Foot). 

Definition. — The term syringomyelia is applied 
to a chronic ])]'ogressive affection of the spinal 
cord, which is characterised by the presence 
of cavities and by proliferati^'m of the glial 
tissue in the neighbourhood of the central 
canal. The^ origin of the disease finds its 
almost certain explanation in some anomaly of 
development, although it seems proliable that 
additional factors are necessary for its pro- 
duction. The most striking clinical features of 
the disease are: — (1) A peculiar disorder of 
sensation, in which there is loss or diminution 
of the perception of painful and thermal sensa- 
tions, with little or no impairment of the tactile 
sense ; (2) various vasomotor and trophic dis- 
turbances in the bones, joints, and skin ; and (3) 
progressive muscular wasting, most frequently 
affecting the upper e.vtrernities. Not unfre- 
quently there is some degree of spas*tic para- 
plegia ; scoliosis and kyphosis are often present ; 
bulbar symptoms are not uncommon, and may 
be unilateral ; diminution in the size of the 
pupil and narrowing of the palpebral tissure on 
one or both sides are frequently met Avith ; the 
deep reflexes are almost always altered ; dis- 
turbance of the functions of the bladder and 
rectum seldom occurs, excepting in the later 
stages of the disease. * • 

Historical. — 011iviT3r (1827) introduced the 
expression syringomyelia (o-ftpiyf = pipe, tube) 
to denote all canals or cavities in the spinal 
cord. The presence of cavities in the cord had, 
however, been noted from time to *time for 
many years previous to this. The occurrence 
of symptoms, muscular atroiihy, etc., in cases 
presenting the anatomical condition of syringo- 
myelia was first drawn attention to by several 
observers in the middle of last century. Kahler 
and Schulze, working independently, pointed out 
in 1882 tliat i> was possible from the character 
of these symptoms to diagnose syringomyelia 
during life. In consequence of this discovery 
great attention has been paid to the disease, 
and contributions to its literature have been 
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very numerous. Of these, the monographs of* 
Blocq (1890), Hoflinann (1893), ana Schlesinger 
(1894) ar^ probably the most important. A 
second and greatly enlarged edition of the latter 
work has recently appeared (1902). ^ 

Frequency ^ of the Disease. — In this country 
syringomj'elia is a rar' disease. th^ Con- 

tinent it appears to be much more common. 
Schlesinger iias ]K'i^onal!y observed 120 cases, 
and lias had more than 3'' post-mortems. This 
author makes the following remarkable state- 
ment (Syringomyt I ic, 1902, s. 2GG) : — ‘‘In my 
oninie^ svringwmyelia, or central gliosis, is vne 
of .}s'> most common of the spinal cord diseases, 
and ought, as regards frequency, •to follow 
closely tabes and the syphilitic and jiressure 
paraplegias.” A few lines lower down he adds 
that the disease is more often met v ith tlian 
multiple sclerosis, a statement which does not 
hold good in this country.^ 

Dathological Anatomy. — A reference to some 
facts connected with the development* of the 
spinal cord will aid the elucidation of this 
subject. 

At a certain stage of fcetal development the 
central canal of the spinal cord exists as a 
fissure-like cavit 3 ^ between the posterior columns. 
At a later date the posterior columns coalesce 
anteriorly, forming by their union the posterior 
commissure which separates the ti'ne cehtral 
canal from the rest of the cavity l 3 dng jiosterio^ 
to it. As development ])roceeds7 the latter 
cavity is graduall}^ cfbltterated b)^ a fusiop of 
the posterior columns from behind foiavards. 
But an arrest of development ma 3 ^ take ])lace 
before this obliteration is complete, in^ which 
case the cavit 3 ' persists into adult life. Should 
deveropiiRJUt have been arrested before the for- 
mation of the posterior commissure, this cavity 
will be seen to include what would ultimately 
have become the true ceiitral^anal. 

The neuroglia of the adult spinal cord origin- 
ates from embryonic cells which surround the 
central canal of the feetus, and wdiich in post- 
natal life lose their propagaohig qualities. 
Where development hsis been arrested, the 
embryonic cells which surround the fcetal 
central canal do not disappear, but are to be 
found as a thick sheath surrounding a dilated 
canal produced in the manner alread}^ described. 
This is the condition which we term hydro- 
m 3 ^clia, a pathological state unaccomj^aiiied by 
symptoms. • 

Under certain circumstances the persistent 
embryonal tissue above referred to possesses 
th^ propert 3 of proliferation. By its prolifera- 
tion a new formathtn is produced wdiich ma 3 ^ 
cause considej'able local enlargement of the 


! * Duriug the 3 "ears 1896-97-98 there were admitted to 

i the National Hospital, Queen Square, W. C., 2f>68 cases 
! of “nervous disease,” of which 159 were diagnosed as 
I disseminated sclerosis, 11 as syringomyelia (cf. Registrar’s 
I Annual Reports). 
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cord. • We ^^pply tlie term syringomyelia to 
this condition, i.e. the occurrence of cavities in 
the cord associated with a neiv 'forn^atiom de- 
rived from tiie embryonic glial cells. ^ Syringo- 
myelia^s a further stage of hydromyelia ; it is 
a progressive as opposed to a statmnary condi- 
tion. ‘Whelliler a hydromyelia is capable at 
any time of taking on active grow^tli and be- 
coming a syringomyelia, we^eannot say. 

The spinal cord in cases of syringomyelia 
usually presents very obvious *pathological 
changes to the naked eye. The membranes 
generallj^ appear healthy, but there is some- 
times considerable thickening of the dura, esj^eci- 
ally in the cervical region. Where there is 
extensive cavity formation, which is often the 
case, especially in its upper part, the cord is 
flattened from before backwards and feels soft 
and fluctuating. In places it may be greatly 
reduced in calibre, and may be no larger than 
that of a young child, while in regions where 
there is true tumour growth it may be consider- 
ably increased in size. Similarly, the medulla 
is sometimes much flattened. It, too, ma}^ 
appear smaller than normal. The diminution 
iiU-si^G! is^often more pronounced in one half 
of the organ than in the ‘other. The aqueduct 
of Sylvius is sometimes greatly dilated. A 
condition of internal hydrocephalus, wdth thin- 
ning *of the siuTouridiijg l)rain substance and 
:8atteniiig of the convolutions, is occasionally 
present. 

TJie spinal cord on*ti^nsverse section may 
present very diflerent appearances according to 
the level at which the section is made. The 
prevsencp of one or more cavities in the sub- 
stance of the cord is often the most striking 
feature. It is most usual to find one cavity, 
more or less centrally situated, and lying 
posterior to the central canal, with which it is 
sometimes seen toM)e in direct communication. 
The cavity may be so large as to occupy the 
greater part of the transverse section, in which 
ease it is surrounded merely by a thin tube of 
tissue ; it may, on the other hand, be so small, 

I that it is only recognisable with difticulty by 
the inuddcd eve. .Vll gradations exist between 
these extremes. In some cases the cavity ex- 
tends out through the whole length of the cord, 
from the filurn terminale into the medulla ; in 
others it is much more limited in extent ; not 
uiicomm<?:ily it is confined to the lower cervical 
and upper dorsal regions cK* the cord. 

The wall of the cavity is usually smooth, and 
is composed of a layer of translucent embryonal 
glial tissue. It A^iries greatly in thickness, tyid 
its inner surface is covered by eiuthelium. The 
contents of the cavity vary ; sc(nctimes they 
consist of a clear fluid ; in other cases the fluid 

^ Some authorities hold that tld^ new formation is 
produced by ])roliferatioii of the normal adult glial 
tissue, which is,es})ecially plentiful in the neighbourhood 
of the central canal. 


is turbid, and it iifay have a brownish colour 
from rectMit haemorrhages. 

The embryonal glial tissue, which has been 
above referred to in describing the wall of the 
cavity, consists of a network of neuroglial spindle 
cells and fine fibres in varying proportions. It 
may extend through the whole length of the 
cord. Its transverse extent varies at different 
levels- In some sections it is seen to surround 
a central cavity. It sometimes forms distinct 
tumours, causing considerable enlargement of 
the cord, and surrounded merely by a narrow 
rin^ of cord tissue. Cavities are often to be 
seen in the substance of this new formation ; 
they have been produced by a breaking down 
of the tumour tissue. From what has been 
said regarding the development of the central 
canal, these v^arious appearances will be readily 
understood. 

In some cases an increase of the blood-vessels 
of the cord has been described ; thickening of 
the vessel walls has been noted in a few in- 
stances. Ascending and descending degenera- 
tions are often to be seen in the white matter 
of the spinal cord. Degenerative^ changes in 
the peripheral nerves have been described by 
Hofliuami an<l others. 

Etiolooy. — Syringomyelia is essentially a dis- 
ease which owes its origin primarily to a develop- 
mental defect, and it is of interest to note that 
developmental defects of other parts of the body 
are not uncommon in individuals suftering from 
this afl'ection. 

Syringomyelia sometimes occurs in association 
with spina bifida. 

The disease is almost twice as common in 
males as in females. 

The first symptoms most frequently appear 
during the second, third, or fourth decade, and 
especially between the ages of twenty and 
thirty. 

Trauma appears to be a definitely related 
etiological factor in- some cases. 

Occasionally the symptoms of the disease 
have first attracted attention during convales- 
cence from one of the exanthemata : several cases, 
for example, appeiii»- to have developed during 
recovery from typhoid feVer. 

Syphilis is believed by some authorities to 
play a part in determining the morbid process, 
but its influence in this respect is certainly not 
great. ^ 

The comparative rarity of syringomyelia in 
this country is of interest from an etiological 
point of view'. 

Symptoms. — The symptoms of syringomyelia 
depend upon the damage done to the spinal 
cord by the growth of the new formation, and 
to some extent possibly by th0> pressure pro- 
duced by the distension of the cavity or cavi- 
ties. Their incidence is determined by the 
part of the cord which is involved, and since 
this is usually the lower cervical or upper 
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dorsal region, they are conknonly referable ’to 
tfcTe upper limbs and thorax. Persisieuce of 
the central glial tissue and cavity formation 
may be unassociated with symptoms : it is onlj’- 
when the glial tissue takes* on active growth 
that they become evident. 

Dissociated arujesthesia^ loss or diminutioif of 
the sensibility of the skin u, thermal and pain- 
ful impressions with preservation of the tactile 
sense, constitutes a most characteristic syin])- 
tom of the disease. The explanation which is 
advancers to account for this dissociation 
assumes that the fibres which carry painful ^xnd 
thermal impressions are more centrally situated 
(they probably cross in the posterior commis- 
sure) after entering the cord than tliose which 
conduct tactile impressions, and 5‘ve thf^roforc 
involved at an earlier date by a lesion which 
extends from the centre oi ihe cord towards its 
periphery. 

The areas of cutaneous amesthesia to ])ainful 
and thermal impressions are not ah\ays co- 
extensive : the latter may be lo^t over a greater 
area and to a greater degree than the former. 
Similarly, tin; limits of anaesthesia for In.^at and 
cold do not always exactly correspond.^ Yery 
often a careful examination of the skin wliei'C 
there is thermal and painful analgesia will 
demonstrate a slight degree of tactile amesthesia. 
In other regions the tactile anfcsthesia may be 
complete. 

The dissociated amesthesia usually makes its 
appearance in the upper extremities or thorax. 
The head and face arc not uncommonly in- 
volved : the lower limbs are rarely affected 
until the disease is far advanced. The anaes- 
thesia is I'arely symmetrical : it is almost, always 
more extensive on one side tlian tlie other. 
When the face is amesthetic a central mask, 
which includes the eyes, nose, and mouth, very 
commonly escapes. The anesthesia is usually 
sharply limited. The frequency with whieli 
dissociated amesthesia occurs- as the first mani- 
festation of the disease, and its greater extent 
as compared with other symptoms, c.y. muscular 
atrophy, are accounted for by the central posi- 
tion occupied by the fibres which conduct j)ainful 
and thermal impressions. 

Subjective sensations, such as pain in the 
back, feelings of heat and cold or of formication, 
etc., in the extremities, are not uncommonh^ 
complained of. Shooting pains in the arms and 
neck constitute a troiiblesomef symptom in 
some cases. 

The muscular sense, sense of position, and 
stereognostic sense are not usually affected to 
any great extent. * 

Muscular atrophy is one of the most im- 

f 

^ Very occasionally there is anaesthesia to cold, In^at 
being well felt. The reverse condition is sometimes met 
with. A few cases have be<ui described in which the 
temperature sense has been alone impaired, there being 
no defect in the perception of pain. 


portant symptoms of syringomyelia, occurring 
in at least 50 per ceiit of the eases. The 
wasting hi^s a tlistnbution very similar to pro- 
gressive muscular atrophy, commencing usually 
in the small muscles of tlie hand and Rinsing 
flattening of. the thenar and hypotlieiaw' emin- 
eiiees with sinking in the iTiter':)slSeal s])aces. 
The iorcjirpi may also be affbeted, especially 
the mus(‘h^s on its* nlnor aspect. The hand 
may assume a claw-like aj oearanee, the so-called 
inain en yrpij\ . The muscles of the shoulder 
and up]>er arm arv sometimes first affbctefl, as 
in tie s<*apu]u-lnnneral type of progressive 
jun.-rlar atrophv. The wasting is usually 
much Juore advanced on one side ithan the 
other. As the disease s[)reods the muscles of 
the trunk and neclv become involved, and later 
the lower limbs may waste. ()eeasionalIy the 
atrophy is first seen in the muscles of the lower 
limbs ; it may be that these eases are moi'e 
common than is generally sn])posed, for they 
certainly often escajre recognition. 

Gradual loss of jrower accompanies the 
atropliy, and fibrillary tremors are seen in the 
affected muscles, while changes in their 
electrical excitability, siudi as are in^t with iy 
[wogressive muscular ati’opliy, more especially a 
dimiuutiou in the faradic response, occur. 

Weakness in the legs, depending upon a 
certain degree of spastic paraplegia, is sf)me- 
time.s seen early in the disease, but is more^ 
common in the later stages. Increase of the 
knee-jerks and an extL^ib1)r response may afjrord 
evidence of involvement of the pyramidal tracts 
long before there is any marked degree of weak- 
ness of tlie lower limbs. 

A variety of vasotiajfor (OkI troj>hic (*hangos 
occur in the skin and its appendages. Thus 
®the hands are often blue <‘iik 1 cold ; they may 
be swollen and (edematous. Tlie skin in some 
phases is thick and horny, soiifetimes it is thin 
and smooth. The nails are often cracked and 
furrowed ; the}' uiay lie mucli thickened. 
Hnlhx*, which vary in size, arc often develo[)ed, 
(^specially on the u])pcr extremities. Th(‘y an? 
filled with clear flui(^l, vdiieh may become ])uru- 
lent. Sometimes they dry uj) and disajqxiar, 
but they may leave an ulcerated sui’face which 
heals slowly. 

Rainless whitlows may develop on the fingers. 
The finger becomes swollen and mdematous, 
and suppurates. Tlie swollen tissue tiiecroscs, 
and the necrotic process may involve tendon, 
mus(de, and even bone. These sores heal slowly 
and may leave considerfdde deformity. They 
an^very apt to I’ocur. ^ 

(ihanyes in the joints arc often met wdth — 
in 20 to 25 yijr cent, according to vSchlosingcr. 
The trophic joint condition which is known as 
Tdiarcot s disease is the same morbid process 
that is met with*in tabes. It usually develops 
suddenly. The joint swells, and there may be 
coiisideraVde swelling of the limb in its iieigh- 
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bourhood. There is do pain, redness, or fever. 
Enlargement of all the tissues of the joint 
occurs, and often an extensive foi*niatipn of new 
bone takes place in an irregular manner in this 
newly formed tissue. The ends of the bones 
in tile weighbourhood of the joint. may remain 
enlarged ; diijnnonly, however, atrophic changes 
take place, there is erosion of the^ cartilages, 
and wasting with, it may b(f, dislocation of the 
head of tlie bone. 

The following table, which is <taken from 
Schlesinger’s work, illustrates tlie frcpiency 
witli which the different joints arc affected in 
tabes and syringomyelia : — 


• 

Syrhi 

Tabes Ui^rsalis 

gomy^ina. ^ Budingcr). 

Shoulder 


52 

38 

Elbow . 


39 

9 

AVrist . 


22 


Thumb . 


o 

(finger joints) 8 

Hip 


6 

59 

Knee . . 


10 

110 

Ankle . 


8 

25 

Jaw 


4 

2 

Sterno-clavicular . 

G 

} 

Acromio-clavicular . 

1 

] 


Total . .148* (150?) 251 


It is interesting to note that whereas in tabes 
80 iler cent of the arthropathies occur in the 
lower extremities, in syringomyelia the relative 
frequency i^ almost exactly reversed. 

In syringomyelia trofihk; chayujes m the bones 
sometimes occur, and spontaneous fractures, in- 
volving usually the bones of the upper limbs, 
are occasionally seen. The healing process in 
these spontaneous fractures is often very slow. 

SeolioAis and hi/phosis in the dorsal regibn of 
the* spinal column are very frecpiently met with • 
in syringomyelia, and although often of slight 
degi’ce the defornJity thus produced may be con- 
siderable. The spinal curvature may be in 
part due to weakness of the dorsal muscles, 
but trophic changes in the vertebne are pi'ob- 
ably conccrn§d in its production. Marie and 
Astie have drawn attention to a not uncommon 
deformity of the chest — the thoi'ax en hateaxiy 
in which there is a sinking in of the anterior 
thoracic wall. Enlargement of the hands and 
feet similar to that seen in acromegaly is some- 
times met with. ' • 

Bladder symptoms and disorder of the rectal 
sphincter seldom occur until the late stages, 
except in those rare cases in which the lumbo- 
sacral cord is first affected. 

The sexual functions arc very rarely in|;er- 
fered with. 

In quite a number of cases (|here are signs 
of paralysis of the cervical Sympathetic on one, 
often on both sides. There is a diminution in 
the size of the pupil on that side, with commonly 
some impairment of the light reflex, narrowing 
of the palpebral fissure, and retraction of the 


eyeball. The pupik fails to dilate with cocaine 
or whei> the eye is shaded. The sweat secre- 
tion is diminished on that side of the face and 
neck. 

Bulbar symptouis are not uncommon and are 
often unilateral. Paralysis of one^lialf of the 
palate and tongue and of one vocal cord is a 
common association. Facial paralysis is some- 
times seen. Alterations in articulation depend- 
ing on these various paralyses may be present, 
rsystagmus is fajrly frequent, and occasionally 
Homb of the external ocular muscles are para- 
lysed. 

Vision is not usually interfered with. The 
optic discs are almost always normal. The 
fields of vision rarely show pathological changes. 

In most of those cases where there has been 
peripheral contraction an hysterical element 
has been present. 

The symptoms in syringomyelia vary ac- 
cording to the position of the lesion. Thus 
Schlesiiiger recognises four types : (a) cervical, 
{b) dorso-lumbar, (c) sacro-lumbar, and (d) 
bulbo-medullary. 

Further, great differences occur in the clinical 
picture of the disease, according to the pre- 
ponderance of individual symptoms ; thus in 
one case the muscular wasting, in another 
sensory changes, while in another trophic al- 
terations form the most striking feature. 

Diaonosis. — There is no single symptom 
whicli is absolutely pathognomonic of syringo- 
myelia. 

The form of dissociated amesthesia which 
occurs in this disease and constitutes its most 
constant and characteristic symptom may be 
met with in hysteria and occasionally in a 
peripheral neuritis. 

A pure dissociated anaesthesia of the syringo- 
myelic type accompanied by a slowly progressing 
muscular atrophy can only depend upon a pro- 
gressive intra-spinal lesion, syringomyelia, or 
other central new formation. 

If in addition there are characteristic vaso- 
motor and trophic changes, the diagnosis of 
central gliosis (syringomyelia) is practically 
assured. Furtheis ^evidence is forthcoming if 
the distribution of the symptoms is such as to 
point to the cervico-dorsal region of the cord 
being the seat of disease, for it must be remem- 
bered that this is the region most commonly 
affected. ‘ Such symptoms are wasting of the 
hand muscles, t anaesthesia of the upper limbs 
and thorax, sympathetic paralysis, spinal curva- 
ture, spastic paraplegia, etc. 

Great differences occur both as regards the 
nature and the distribution of the symptoms. 
In one case muscular atrophy, in another 
sensory changes, or again trophic lej^ions, pain- 
less whitlows, cutaneous bullie, etc., may con- 
stitute the most striking feature at the time 
the case comes under observation. 

It must not be forgotten that, although the 
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cervico-dorsal region of the^ cord is much t4ie 
iiK)st common seat of the disease, cas^s occur 
in which the lower part oi the cord is also, or 
it may )>e alone, affected. In such a case the 
sensory clianges, muscular latrophy, etc., are 
located in the lower limbs. Cases of bulbar 
syringomyelia also occur. These atypical cases 
are probably often unrecognised. It is import- 
ant to realise this, in other words, to dispel 
the misconception which appears to be very 
prevalent that syringomyelia is essentially a 
disease v^^hich manifests itseft in the up])er 
extremities. Bearing in mind that the cka7'ac fa' 
of the ST/niptomfi is of greater <li agnostic imftort- 
ance than their distribution^ in considering the 
differential diagnosis it will be convenient to 
refer especially to the cervico-dorsal or common 
type of the disease. 

A number of different c* ndibions may closely 
simulate syringomyelia., e,-[)eciaily in its early 
stages. The classical case in which there is 
wasting of the hands 'S often diagnosed as 
p7'og7'€Ssive muscular atixgdiy, i\lore than once 
I have seen this mistake occur. Th * explana- 
tion is that the latter disease is much mere 
generally recognised, and its symptoms more 
widely known than those of syringomyelia, hi 
every supposed case of progressive innscvlar 
aWophy syringomyelia nmst he excluded hefoi'e 
a positive diagnosis is arrived at. The hands, 
arms, shoulders, and thorax must be most 
carefully examined for any trace of dissociated 
antesthesia, the existence of a [)atcb of which, 
often of very limited extent in early cases, will 
determine the diagnosis between the two dis- 
eases under consideration. 

Trophic changes in the skin, whitlows, bulhe, 
etc., arthropathies, spinal curvature, nnd sym- 
pathetic paralysis will, if present, confirm the 
diagnosis of syringomyelia. Stigmata, of degen- 
eracy, such as defective formation of the pinna 
of the ear, extra digits, an abnormally high 
palatal arch, an asymmetrical head, etc., are 
signs to which one is inclined to attach some 
weight in diagnosis, for they occur in quite a 
considerable proportion of cases. 

Amyotrophic lateral sclerosi^ is another disease 
for which syringouwelia may be mistaken. 
The points of differential importance are similar 
to those which we have considered under ])ro- 
gressive muscular atrophy, in addition, spas- 
ticity of the upper limbs with incrcfised arm- 
jerks, a markedly exaggerated Jaw- jerk, an in- 
crease ol^ the excitability of the muscles on 
mechanical stimulation, arc usually present in 
this disease, and will serve to distinguish it 
from syringomyelia. * 

The diagnosis of syringomyelia from an int^^a- 
mtiullary spir^al tuinout is always difficult and 
may be impossible, for these tumours not unfre- 
quently arise from a pre-existing central gliosis. 

Cervical pachymeningitis is commonly associ- 
ated with wasting of the upper extremities and 


amestiicsia ; it may, however, be usually dis-* 
tiiiguished by the severe shooting ♦[xain^ which 
are coniiiionly ^pre.-y.-nt in the arms. Funher, 
tlie anaisthesia is not of the cfiaraeteristic 
s^wiiigomyelic type, while vasomotor and trophic 
changes and spinal curvature do not occjflr. It 
must ])e remembered that the two .c^ndittons — 
syring<nnyelia and pachymeningitis — are. some- 
times associated. , 

All extra- mednllary tuironr may also produce 
muscular wi^s^iug and ai.<csthesia, with para- 
plegia. If ^ .tuated in the cervico-dorsal re- 
gion nains in the arms are usnally cqin- 
pi. 'll HU of. Seven' jiaiii in the back is a 
common symptom. Brown-Sequard s jiaralysis, 
if pieseiit, affords strong supjiort to the prob- 
ability of a tumour. Oilier syuiptoms of 
syringomyelia above referred to arc commonly 
absent. Dissociated aiiaistiiesia is sometimes 
produced by an extra-medullary tumour. In a 
case of extra-medullary tumour, which was 
under the care of Dr. Byrom liramwell, lliis 
symptom was present. The tumour, which was 
of small size, pressed on the cord in the upper 
cervical region. The absence of pain in the 
back and of root pains in this case, and the 
presence of wasting of, the upper lifiib, dissoef- 
ated amesthesia, etc., suggested syringomyelia, 
a diagnosis which was shown post-mortem to be 
erroneous. • 

The cervical region of the cord and cervical 
root may be jiressed on in spinal caries, but in* 
this case, if the symptoms have persisted for 
any length of time, signs of disease of* the 
vertebrie (irregularity, Dgidity, pain on move- 
ment, tenderness on pressure) usually coexist. 

Brachial jdexns uenritis may simulate ^yringo- 
mye>ia, but the signs of irritation (yiain, eUc), 
the history, and the strictly unilateral distribu- 
tion of the symptoms usually permit of a 
diagnosis being made withou+fdifficulty. 

Occasionally dhseminated scleritsis is resembled 
by syringomyelia, but tlie absence of amesthesia, 
the s}>(‘ech affection, giddiness, and freipiency 
of optic atrophy in the former di“#iase, together 
with tlie history, usually place the diagnosis 
beyond doubt. 

IJ ysferm and syringomyelia have liecn con- 
fused, and — strange though it may seem — the 
possibility of such a difficulty arising is not 
remote when it is remembered that the two 
diseases are not uiicoiiimoiily f^sociated. 
Definite signs of organic disease, such as local 
muscular atrophy, etc., must be sought for in 
determining this question. 

An acute central myelitis or iKvmmrhage into 
tht) cord may produce symptoms identical with 
those of syrinromyelia. The history of onset is 
in such a case the* chief guide to the diagnosis. 
The possibility of pre-existing syringomyelia 
should always siiggcst itself where the history 
appears to indicate spmal hoimorrhage. Careful 
inquiry must be made as to th^ existence of 
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* symptoms suggesting syringomyelia prior to 
the acute oifset. llapid extension of tlie lesion 
tliroiigh a considerable vertical extent of the 
spinal cord "is suggestive of haemorrlfage into a 
pre-existing cavity. 

MoT^yAN’s Disease. — No article on syringo- 
myelm, hfwever brief, would 'be complete 
without a reference to the symptom-complex 
which is known as Morvan’^s disease.* 

M or van, a P'rench physician, described in 
188d a group of cases which he bad met with in 
Brittany, the chief symptoms of which were 
extensive whitlows, analgesia of the upper ex- 
tremities, atrophy of the arms and haiifis, pains 
in the }p*ins, arthropathies, spontaneous frac- 
tures, etc. 

At the first glance the resemblance of tlnse 
symptoms to those of syringomyelia is striking. 
In the cases described by Morvan, however, the 
trophic lesion of the fingers oc(‘upled such a 
prominent place in the clinical ])icture that 
imiuy ‘authors, among them Dharcot, held that 
Morvan’s disease was ;i distinct condition ; other 
observers were of opinion from the first tliat 
syringomyelia and Tslorvan’s disease were identi- 
cal, a view which received support from post- 
mortem evidence, for it, was found that central 
gliosis and cavity formation were present in both 
groups of eases. In more than one case of 
Morran’s disease changes were found in the 
peripheral nerves, a fact which the supporters 
^)f th(' iudepeudeut nature of the two diseases 
wore not slow to grai^p.^ Hoffmann, however, 
wild paid particular attention to this question, 
showed that in some ftases which answered to 
the clinical description of Morvan’s disease there 
were nf/ discoverable peripheral changes ; while 
he found, on the contrary, that changes ki the 
peripheral nerves were sometimes present in , 
syringomyelia. According to Hoffmann, “Die 
maladie de Mou^mi uii terse) leidet sich also 
ebeiisowenig anatomisch von der Syringomyelic 


«Laehr came to the conclusion, from the ex- 
amination of a large number of cases of leprosy, 
that in every case of leprosy changes were 
present in the peripheral nerves, and that the 
pathological changes in the spinal cord whicli 
occur in le|)rosy, especially in the posterior roots 
and posterior columns, could only *l)e regarded 
I as secondary. (Central gliosis and cavity forma- 
I tioii are not found in leprosy. In a considerable 
j propoi’tion of eases of leprosy tlie bacillus of 
that disease is detected in the spinal canal and 
peripheral nerves, whereas in no case presenting 
the undoubted characters of syringom^^elia or 
Mot-van’s disease has it been found. 

Prognosis. — Syringomyelia is an incurable 
disease. Its course varies greatly in different 
cases, and is, as a rule, very ebroiiie. Although 
showing a tendency to slow progression, inter- 
missions, with temporary slight improvement, 
are not uncommon. Occasionally the disease 
appears to be arrested for long periods of time. 
T have seen a case, for example, where for 
thirteen years the patient remained iit statu 
quo, when the symptoms again began to 
progrcvss. Patients with syringomyelia have 
been known to live thirty or ' forty years. 
D(‘jerine lias even reported the case of a man in 
whom muscular atrophy commenced fift}" years 
previously. The prognosis is loss favourable 
whei-e the lurnbo-sacral region of the cord is 
involved and bladder symptoms are present, 
for in these cases there is always a risk of 
cystitis and subseipient general septic infection. 

Sclilesinger states that in bulbar syringomyelia 
tlie prognosis is much more favourable than in 
other subacute or chronic bulbar lesions ; ho 
mentions the case of a man who has had wide- 
spread bulbar symptoms for twelve years and 
who still goes about fairly well. Often the 
symptoms are exaggerated after an infective 
process, r.y. influenza. Sudden apoplectiform 
attacks, which have been ascribed to hyomor- 


wie kliiiiscli ” {zur Lehre von der Stirluf/omu/elle, 
s. 08). The opinion that Morvan’ s disease is 
nothing riioy% than a tgpe of sy ringomyelia is 
almost imiversall y held^ hy nenr'ologists at the 
present time, 

A possible etiological relationship between 
syringomyelia and leprosy was suggested by 
Zambaco in 1892, This author drew attention 
to the circumstance that in Brittany, wliere 
Morvan’s^ disease was first recognised, leprosy 
was somewhat prevalent, jind pointed out that 
some cases which had been classed with Morvan’s 
disease were probably examples of the former 
affection. When it is remembered that in 
leprosy, musculdr atrophy, various kinds of 
trophic lesions, and even dissociated amesthesia 
occur, the possible resemblance wnl be apparent. 

That the two diseases are quite distinct aiid 
depend upon a different pathology appears to 
have been proved by Laehr, who has devoted 
much attentk)n to the study of this question. 


rhages into the tumour tissue and to variations 
ill the intraspiiial pressure, may occur at any 
time and may prove fatal. 

Cystitis, general septic infection from a whit- 
low or other local ^cause, extension of the process 
to the medulla, and interqurrent affections, such 
as phthisis, are the most common causes of 
death. 

Treatment. — No treatment is known which 
influencea the progress of the disease. 

The patient ^hould be advised to avoid over- 
exertion, more especially of those muscles in 
which there is commencing atrophy. He should 
be warned to take the greatest precautions to 
avoid local injury, tior a slight abrasion of the 
skin may be the starting-point of a trophic sore. 
If pain is a troublesome featurtj^ various anal- 
gesics may be employed. Other symptoms are 
to be treated as they arise by appropriate 
remedies. Occasionally it may be considered 
advisable to excise a joint: favourable results 
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have been obtained by thif^ procedure. In. a 
cage under the care of Sir William Gowers 1 
have seen Sir Victor Horsley open the spinal 
canal and drain the cavity. The result as 
regards improvement was yot, however, en- 
couraging. Schlesinger is opposed* to spinal 
puncture or? the ground that sucli a procedure 
may lead to spinal hoemorrhage. 

Syringomyelocele • — A rare variety 
of sjjiiia bifida in which the central canal of the 
spinal cord is distended with ilnid, and bulges 
outward through a defect in the spinal canal. 
See Spina Bifida ( Varieties). 

Syringotomy. — The operation of curing 
a fistula (e.g. njlshda in ano) by cutting it. 

Sy ru pi. — Fluid preparations of drugs in 
which sugar forms a constant constituent, all of 
which are given in doses <h 1 dr, and upward ; 
(.g. the sgnipiis aurantli^ sijrnpns ferri phos- 
syrvpus ferri 2^hos/ Jiatis cnni yuinina ef 
strychhina, etc. ; syrvpus is a solution of 5 parts 
of saccharum purificatum in 24 of \vater, and 
syrupus glucosi contains syrup, 2 oz., and liquid 
glucose, 1 oz.* 

Sysoma or Syssomus.— A terato 
logical type of double monster in which the 
twins are united by the bodies (Gr. o-iV, together, 
and <ra)/xa, a body). 

Syssel. See liALNEorxxiY {Iceland). 

System. — A combination of things (parts, 
structures, facts, etc.) arranged in an orderly 
and determinate fashion ; c.g. a system of in- 
struction, a system of parts {e.y. the nervous 
system), or a system of treatment {e.g. the Ling 
system), etc. Systematic instruction {i.e. teach- 
ing by lectures, tlie subjects being dealt with 
in an orderly anrl predetermined way, usually 
according to schedule) is contrasted with clinical 
instruction in Medicine. 

SystomiC* — Belonging to the whole 
organism, or, more rarely, to any special set of 
organs {e.g. those of circulation). 

Systole. — The st^ige of* contraction of the 
heart or of any other hollow viscus with 
muscular walls. See Puysiology, Cikculatiox, 
{Cardiac Cycle). 


Td,b£ICi Folio.. — TobacSo leaves are 
obtained from Nicotiana tabacuin, and contain 
the alkaloid nicotine (Cj^jH^^No), nicotianin, 
salts, etc. ; there seems to b^ no doubt that 
nicotine is the active and injurious agent in 
toba.cco. Tobacco has , ( ased to be used in 
therapeutics, and the tabaci folia are no longer 
official. Smoking may lead to amblyopia and 
colour-blindness, to angina pectoris, loss of 
appetite, and irregular action of the heart 


{tabacosis) See Toxicology {Alkaloids and 
Vegetable Poisons^ Tobacco). See alm> Aahu.yopia 
{Taric, Tobacco^ ; Angina Pectoris {IJtiology, 
Pot.sojts, Tobacco ) ; Appetite {Loss ) ; CoLOUii 
Vision {Acquired Colour lilindness) ; Heart, 
Myocarduai and Endocahdiuai ( PMology , 
Exciting Cau%es^ Chemical) ; Retina *and .Optic 
Nerve {CoUral Petinai Afect ion* from. Toxic 
Injlncnce^ Toharco). ^ 

Ta.ba.l1 US. See Bai vsites 
Tabanns I'roJj-eiis as a Cause (f Surra). 

I TabellSB. -Taldcts or troches or lozenges 
I of V ; c g. iabelUc cum mcntlia (pepper- 

I mint lo:cngcs), tahelhv cum santonlua, etc.; 
I the Duly official tabolla now is the fahclla 
I triiiitriui. See Nitiutes {]\ ifrogl ycerin). 

Tabes. — Literally tabes means a wasting 
away, consumption, or a wasting disease ; but 
the term has now come to be ap])lir(l sjiecially 
to two diseases, locomotor ataxy {tabes dorsalis) 
and tubercular disease of the meseiiterie glands 
{tabes mc.sent erica). Ft)rmer]y tabes atrophica, 
was a synonym of phthisis, tabes coxaria was 
hi]> - joint disease with suppuration, tabes 
diuretica was diabetes mellitns, find tabes 
2 )ectorea was rickets. 


I Tabes Dorsalis. 

Definition .... 
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Ftiologv . • • * 

Svmptoaiatoj.ogy . . . . 
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i IhiOGN'OSJs and Fourse . 

' 'r RE AIM EN T . . . . . 


495 
495* 

496 

503 

505 

506 

507 


I ® See a Iso D i A p>etk s ]\ I ell i tu s ( So 'vo n s System ) ; 
I (Rjneral Paralysis {Diaguosis) ; Herpes 
; (Herpes Zoster^ Symj^tomatic Tabes Dorsalis) ; 
[^arynx, Neuroses of {Abductor or Jbjsti.cus 
Paiiilysis, Bilateral) ; Nails, Affections of 
THE (Diseases of the Nervous System) ; ITrpura 
(dympjtoma^ic. Nervous) ; X-Hays ^(in Diseases 
of the Spinal Cord). * 

8yn. — Locomotor Ataxy ; PY. HAtaxie 
locomotrice. 


Definition. — A. progressive di'generation of the 
nervous system, affiecting es}K!cially ihe sensory 
structures, and characterised by atroph5^ of the 
posterior columns of tfie spinal cord. 

Historical Introduction. — Our knowledge 
of tabes is the product of Uie last fifty years ; 
hefvfre that period, except for* a few^ isolated 
observations Iw W. Horn (1827) and von 
Stein thal (184®), tjiese cases were all classed 
as paraplegia. In 1851 Romberg described the 
leading symptoms of the disease — optic atrophy, 
small fixed pupils, lancinating pains, girdle 
sensation, stamping gait and swaying of the 



496 TABES DORSALIS 

!_ 


‘ body when tlie eyes were shut, which iast-named 
symptom boEirs his name. The (Terhians natur- 
ally claim Fomberg as the discoverer of the 
disease ; the J'^rench, on the other hand, claim 
Ducheiine as the discoverer of the disease, 
and lT<\ve even gone so far as to name it 
after « him/ they might with gT‘’eater justice 
claim the discovery for Cruveilhier, for he in 
1845 described a case ancj noted the grey de- 
generation of the posterior columns of the spinal 
cord. Although it was ten years after Romberg 
that Duchenne gave his masterly description, 
to whicli there is not much to be added and 
very little to be taken away, yet it was the 
graphic description by this clinical genius, and 
espc(‘ially his demonstration that the ataxy wes 
due to a failure of the correlative antagonism 
of synergic groups of muscles, that the disease 
became universally recognised, and for a long 
time bore the name which Duchenne gave it 
of locomotor ataxy. 

Sir “William (lowers claims that Todd dis- 
covered the disease, not 1 think (piite justly, 
although ho, later than Clruveilhier, made the 
independent observation of sclerosis of the 
posterior columns. 

The teVm tabes is more applicable to this 
disease than locomotor ataxy, for the latter is 
one symptom and may not be a prominent 
feature, or even present during the whole course 
of the disease. Since Duchenne^s description 
^'of the disej^sse, an enormous number of clinical 
observations by dittei<eut observers have been 
made, showing the polymorphic character of 
the ailection. « 

ETiOTXXiY. — It is becoming more and more an 
accepted fact that, of all the causes of tabes, 
syphilis is by far the most important ; in i'act it 
is the opinion of many authorities that if there^ 
were no syphilis there would be no tabes ; and’ 
Fournier, who pointed out the frecpiency 

of sy])hilitic infection in tabetic cases, calls 
it a parasyphilitic afVection, and Mbbius meta- 
syphilis. Another disease with which tabes is 
intimately associated, and so closely allied as 
to be thought by many authorities to be one 
and the same disease, all'ecting diiierent parts 
of the nervous system, is general paralysis. 
Hie pathogenesis of the two diseases is almost 
identical, and 1 have found all grades of the 
diseast*, from tabes without mental symptoms, 
tabes with slight mental symptoms,' and tabes 
with severe mental symptoms, to pronounced 
general paralysis. According to my observa- 
tions, by far the most important if not 
the essential factoi is syphilis. The work of 
Erb has proba^:)ly done more than anything 
else to support the doctrine oi Fournier. In 
1897 he had collected 900 caHes of tabes, of 
whicli 90 per cent had suffered from syphilis ; 
he found in 6000 other nervous cases, on the 
same basis of evidence, only 20 per cent. 
Westphal, Charcot and Virchow were always 


opponents of thc^^yphilitic doctrine, but the 
greatest opponent has been Leyden ; various 
authors' have given, different results, and veVy 
nnich depends upon what each considers sufficient 
evidence to warrai^t the assumption of syphilitic 
antecedents. Max Norme points out that as 
thg interest in the subject has irfereased, the 
authorities, who had previously only found a 
small percentage of tabetic patients suffering 
with syphilis, were led, as the inquiry progressed, 
to increase their percentages. 

Ij. is argued that in countries where syphilis 
is prevalent tabes may be very rare, as iu 
Bosnia and Herzegovina. Another factor is 
undoubtedly necessary for the production of 
this disease, as well as for general paralysis, 
and that is nervous instability, the product of 
civilisation ; and Kraft-Ebbing sums up the 
causes of general paralysis as civilisation and 
syphilisation. 

Sex . — The facts with regard to sex, age, and 
incidence of the disease all support the syphilitic 
doctrine — males are much more frequently 
affected than females, tabes is uncommon in 
women of the better classes, and when it occurs 
there is usually history of syphilitic infection. 
The disease commences in adult life, generally 
in the fourth or fifth decade, and about ten to 
fifteen years, 1 have found, after the primary 
infection ; although the interval may vary from 
four to twenty -five years. When it affects 
juveniles it is invariably in the subjects of 
congenital syphilis. 

Heredity . — Charcot laid great stress upon the 
neuropathic temperament as a cause of the 
disease ; there can be little doubt that it is the 
quick-brained, active, and sexually excitable 
individual who is more prone to the disease ; 
but one does not find a large percentage of 
cases giving a hereditary neuropathic taint. 

Stress . — Edinger has pointed out the import- 
ance of stress as a determining factor in the 
production of tabes : most of my cases certainly 
were engaged in occupations which involved 
physical stress, and several of those in which 
the symptoms began in the arms were individ- 
uals who used their arms in their respective 
occupations. Thus among my own cases of 
cervical tabes, in a mounted policeman it began 
in the arm with which he held the reins ; it 
began in the arms in a parcel-post sorter and 
in two .packing-case makers. Edinger has 
demonstrated the fact that degeneration of the 
posterior columns can be induced in gnimals by 
excessive stress on the limbs, especially in con- 
junction with an artificially produced toxscmic 
condition. The ijuportance of stress as a factor 
has also been emphasised by Byrom Bramwell. 

Exposure to Cold and Wet ami U7ie(pwil Tem- 
perature . — The frequency with which, in my 
experience, engine-drivers, policemen, postmen, 
workers at forges, and others subject to such 
conditions are liable to the disease supports this 
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view, . together with the faclb that it has been i 
noticed that tabes has come on after th^e stress 
and hardships of a campaign in military men. : 
Leyden and Ooldscheider lay great stress upon 
exposure to cold, wet, and untipial temperature, : 
but most ai^thorities consider it as only a con- ' 
tributory factor. * 

Sexual excesse.^ were formerly considered to i 
be the cause — the essential cause — of tabes, 
but the undoubted satyriasis which occurs in i 
many cases is not the cause but the result of j 
the increased irritability, prior To death, of *010 j 
nervous structures of the spinal cord, subserving } 
the function of the sexual instinct. Still, f)ne ! 
cannot get away from the fact that })eo])le wha 
suffer with tabes dorsalis are those es])(a;ially 
Avho have lived a fast life and indulixi'd /a i 
Bacclio e( in Veucre, 

Alcohol. — It is improb;d)le that alcohol of ' 
itself without syphilis cari, when taken in excess, 
produia*. tabes. It can, however, ju'oduce neur- i 
ilis, consequently is a potent agent in the pro- ' 
diie.tion of irritation and destruction of nervous j 
tissue, and may therefore act as an niiportant ! 
contrihutory factor in the production and tl:e 
rapidity of prbgress of the disease. I 

Trauma. — Klemperer collected a inimber of i 
(iases in which there was a history of injury | 
preceding the onset of the disease. A classical i 
monograj)]! by Hitzig dispossessed Klemperer’s ' 
observations of much of their imp<jrt ; and it ! 
may be accepted that there are ])ut few etises I 
in which true tabes, apart from syphilitic and j 
other factors, exists. To sum up the etiology, 
it is the opinion of the author tliat syphilis, if i 
not the one essential factoi', is ])roved to be hy • 
far the most important factor, but that it j 
operates only when in conjunction with several 
contributory predisposing or determining factors, ! 
namely, stress (physical and mental), exposure ! 
to cold and wet, alcoholism, sexual excesses, j 
insiifhcicnt sleep, and occasionally trauma ; also j 
the psychopathic, neuropathic, or neurotic j 
tem])erament, the conditions which, without j 
syphilis, would determine neurasthenia. The 
same factors are contributory to the production 
of general paralysis, but mor^ frequently in the | 
latter than in tabes tlie^ie is an hereditary history | 
of insanity. | 

Symptomatology. — Tabes is a polymorphic j 
degeneration ; although there are certain ear- ! 
dinal symptoms, one or more of Avhiclf, in eon- j 
junction with some other or others, is necessary j 
before a diagnosis can be made. Still no two | 
cases present exactly the same clinical features, j 
although there is, by the presence of one or | 
more of these cardinal sjnnptoms, a universal | 
similarity. They are as follows: — The Arg^dl- i 
Robertson pupU ; absen4} Knee-jerks ; lightning | 
pains; visceral disturbances, especially bladder 
troubles ; disturbances of sensibility. 

The most important symptom undoubtedly 
is the Argyll-Robertson pupil, for in no other 

•»Tr»T T-'’' 


disease except general pjiralysis does this sign* 
exist, and, as pointed out by Sir Wilfiam < hovers, 
ill some cases* of sy})hilis it may ^be th«' sole 
objective evidence. In fact, the existence of 
the phenojnenon alone woiild justify one in 
saying that the patient was a candidjlfle for 
eitiier tabes oi’ general naralysis. ; y^'his Is the 
slroiig'cst argument in ravour of the unity of 
these two diseases ai^l of their syjihiliiic origin. 

Eye Symptoms. — We wh'l consider first affec- 
tions of the, optic nerve. One of the earliest 
subjective syaiploms whieli will bring a patient 
undcT +he doct(e' s observation is failure of sigRt ; 
th ' a large ii. uni )(*r of eases in tlui prexataxie 
stage ar.' seen h}^ the oculist. Th(^ patient may 
complain of dimness of vision, “things look as 
if smoky,” or ‘^as if a V('il were* in fi’ont of the 
eyes”; one eye is usually aHected much more 
than the other, and it may be that not until he 
has lost the sight of one eye, which may happen, 
apparently quite suddenly, owing to the destruc- 
tioi) of tlui macular fibres, does the patieiff seek 
advice. Examination of the fundus shows the 
di.se with a. sharp-edge dead-white apjicaraiice, 
or greyish-white, wit h often the lamina eribrosa 
sljining through, giving it a mother-of-pearl 
ap])earance, the vessels Jiormal in size and aj)-* 
pearance, and, in advanced cases, sinuous on 
account of the cupping of the disc. Sometimes 
there is amblyopia without ophtlialmosr^pio 
changes. 'Lhe optic atrophy will cause failure 
in colour vision, and if tested pct’imetrieally * 
there may be a marked Ikuitatiou of the held of 
vision : and colour-blindness may occur, Ted 
and green disappearing n.^ually before blue and 
yellow. Patients suffering with optic atnqihy 
frequently remain for long ])eriods of tfme in 
the ])T*eata.\ie stage ; in fact, may never show 
witaxy at all. 

One of my patients was twenty yi^ars in that 
stage. Ft is usual for nemiologists to give 
comfort to their patients by telling th(*m that 
although they are blind, they will probably 
remain free from locomotor troubles for a long 
time to come • 

There is another side qf the picture which is 
seen especially by tlu^ alienist, and it is my 
experience tliat a large number of these cases 
become tabo-j>aral y t ics. 

From the ohsi'rvations made on 00 cases of 
taho-paralysis xtith 30 post-mortem examina- 
tions, including mieroseo])ica,l examinalions, 1 
have been struck with the large uumher (40 
percent) that liave suffered with optic atrophy, 
and in many instances ccimpleto blindness. 

Ocular J\f7'aly.^is. — Anot^ier cause of the 
patients seeking advice at an*eye hospital is 
double vision ; J^hey do not go there because of 
the squint, as a rule,* but because the vision of 
two objects attracts their attention and inter- 
feres with their oepupation. The ocular paral- 
ysis may be paralysis of a single muscle, tliat of 
the external rectus on one side bein^- the most 

3 ^^ * 
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■frequent. Ptosis on one or both sides, paralysis 
of the interiliil rectus or even complete paralysis 
of the third nerve, but much ir.ore frequently 
it is a partial paralysis affecting one muscle. 
The early ocular paralyses are usually tran- 
sient, lasting a week or two or a month or two, 
and then disappearing ; they may, however, be i 
permanent. 

There may sometimes* be opthalmoplegia 
externa affecting one, but more often both eyes, 
in which all the external muscles the eyeball 
are paralysed. This is a permanent paralysis. 

Pupil Phenomena . — The attention of the 
physician may be attracted by the small, even 
pin-point pupils, or by unequal pupils : or 
while the patient is suffering severe pains or 
crises, he may notice that the pupils do no: 
dilate. By far the most important symptom, 
however, and one which, if present, renders a 
diagnosis certain, is the Argyll-Tlobertson pupil, 
i.e. the pupil reacts to accommodation, but not 
to light or painful stimulus. This phenomenon 
is usually present in both eyes, but it may be 
present in one and not in the other ; the re- 
action to light may be sluggish as compared with 
accommodation, but it must be remembered 
\hat sluggish reaction to light is not necessarily 
a pathological condition, and unless there is a 
difference between it and accommodation, it 
may bo of no import. In my cases 73*5 per 
cent showed Argyll-Robertson pupils on both 
' sides ; 3 per cent showed Argyll-Bobertson 

pupils on one side; .‘V 7^ per cent were sluggish 
to 'fight ; and 15 y)er cent were inactive to light 
and to accommodation'. 

Trregidarity of the pupils is also very fre- 
quent*’ and, independently of synechia, the pupil 
may be angular, elliptical, or oval. 

'Sensory Symptoms. — Su hjec five . — The earl iest* 
and most constant symptom, and one for which 
the patient wi^Jl often seek relief, are the 
lightning pains. He may consider them rheu- 
matism or sciatica ; or, even when occurring in 
the thorax, they may be mistaken for pleurisy 
or pleurodyvia. They occur in paroxysms and 
shoot down tlie limbs., or may be localised in 
some particidar part. They are deep seated, 
and are described as “boring, burning, stab- 
bing, or shooting.” They generally last during 
the whole course of the disease, and the skin 
may be hypernesthetic during the attack ; and 
in rare ^ cases of a severe nature, paroxysms of 
pain may be followed by herpetic or erythe- 
matous, even bulbous eruptions. The patient 
may complain of formication, pins and needles, 
and numbness — a feeling like putty or wool on 
the soles of thh feet. These s\ibjective symp- 
toms are spoken of as parjcsthesia. 

Objective Symptoms . — Disturbances of cutan- 
eous sensibility to light tactile impressions, to 
painful impressions, as by pricking, and to heat 
and cold are found. The researches of Liihr 
have showfi that one of the earliest and most 


constant signs of ^ tabes is cutaneous trunk 
anmsthesia to light tactile impressions, and this 
probably accounts for the frequency with which 
“ a girdle sensation ” is experienced. I found it 
present in forty ordi of forty-seven cases. The 
zone of anaesthesia usually affects the fourth 
and fifth segments, and extends as the disease 
progresses above and below. It is very rare 
that it extends to the second interspace, the 
reason being that 
the cervical plexus 
supplies the skin 
ill this region, and 
it seldom that 
the upper cervical 
roots are affected. 

The anmsthesia 
may extend down 
the ulnar side of 
the arm ; there 
may be hyper- 
fcsthesia above and 
below the ana^s- 
thetic region ; this 
cutaneous anaes- 
thesia of the 
thorax demon- 
strates the seg- 
mental character 
of the degener- 
ative process. The 
region next most 
liable to be affect- 
ed is the part sup- 
plied by the lum- 
bar sacral roots, so 
that the feet and 
legs, especially the 
peroneal side, 
often show, even 
early in the dis- 
ease, disturbance 
of sensibility. 

Here it is, how- 
ever, more fre- 
quently loss of, or 
diminished sensi- 
bility to, pain. 

Sensibility to heat 
and cold persists 
much longer, and 
it is only in very 
advanced cas^s that they are lost, and then 
very frequently cold produces a burning sensa- 
tion. Ana3sthesia and analgesia of a skin area 



Fig, 1.— Sensory disturbances of a case 
of tabes in the preataxic stage. 
Cutaneous thoracic aiiEcsthesia to 
light tactile impressions (just per- 
ceptible touching with the tip of the 
investigator’s finger, the patient’s 
eyes being covered). The. sensory 
disturbance corresponds with the 
distribution of the fourth posterior 
root on the left side, and with 
the third, fourth, and fifth on 
the right. This patient presented 
no ataxic signs or symptoms, the 
knee-jerks were present on both 
sides. For more than a year the 
sole subjective symptoms were gas- 
tric crises. The diagnosis was made 
up(fn the presence of Argyll-Rohert- 
Bon pupils, and cutaneous thoracic 
amx'sthesia, associated with attacks 
of vomiting and pain at the epigast- 
rium. The amesthesia extended as 
the disease progressed. 


may be preceded by hypaesthesia and hypal- 
gesia. In testing sensibility it will often be 
noticed that there is great delay in the re- 
sponse to stimuli, and that after repeated 
stimulation an area which was previously anaes- 
thetic or analgesic becomes sensifacient by a 
process of summation. Wrong localisation of 
the parts stimulated is frequently observable, 
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and occasionally there is a condition of allochiria^ 
that is, referring sensation the wron^ side of 
the body {see Figs. 1, 2, 3). 

Loss of cutaneous sensibilit}^, and its exten- 
sion ^over the surface of the trunk -and limbs, 
• progresses with 

the disease, T>ut 
there may be pro- 
n oil need ataxy 
without any loss 
cutaneous sen- 
sibility. t'he 
bone sensibility 
may be lost : tins 
can be ascertained 
by placing a Ad- 
bra ting tuning- 
fork on the tibia, 
when it will be 
found that the 
patient is uncon- 
scious of its pres- 
ence. The ulnar 
symptom of Bier- 
nacki is another 
sensory test. 
(d)mpressing the 
ulnar nerve at the 
elbow does not 
cause the Avell- 
known tingling in 
the fingers. 

Superficial Re- 

riG.2. — Sensory cutaneous disturbances flexe s. — ThcsC 
of a case of tabes in the first stajie ‘ , 

of ataxy. The chart shows that on luay DC present 
the left side the anajsthe»ia to light actiA’C ill the 

tactile impressions has spread down i t 

the inner side of the arm and hand early stages 01 tlie 
(ulnar distribution) and wtiuld indi- j : o c n • f o 

cate that the posterioi- roots of tlie u i s c a s t , L n t 
seventh and eighth cervical, and plantar reflcxOS 
first to seventh dorsal were in- ^ i 
volved ; whereas, on the right only anscilt \\ lien 

the tliird, fourth, fifth, and sixth 
dorsal are affected. Owing to the 
overlapping of the sensory nerve.s 
to the skin corresponding to root 
segments, an area of cutaneous 
anajslhesia corresponding lo two 
roots really means involvement of a 
root above au<l below. Above the 
second space the skin is supplied 
by the cervical plexus, conseiiuently 
there is no anaesthesia. The hlack^ Epigastric arC 
band indicates complete amJisthesia ovmi ov 

and analgesia. The crosses indi- 

cate some hyperresthetic spots. aggC rated. A 
There is also hypresthesia and liyj)- i +• 

algesia of the* feet and peroneal u y p C r fCS til Ct 1 C 
side of less. This iiulicates atfee- are.T i‘; IISII- 

lion of the lumho-sacral roots, third, » . 

fourth, and fifth lumbar, first and ttHy associated 
second sacral, and accords with the r. vn n o nA 

lightning pain in the legs, the imi increased 
bladder troubles, the absent knee- superficial rc- 
jerks, loss of joint sensation in toes, n ^ -tr - 
and ataxy. flcxes. V ery fre- 

quently after an 
attack of pains, during which the skin is hyper- 
sesthetic, it is subsequently ’eft antesthetic, the ex- 
planation being tliat the root fibres which coiiA^ey 
sensations from this skin area were in a process of 
increased excitability prior to death, and I have 
several times noticed a belt of anaesthesia follow a 
severe attack of pain associated with gastric crises. 



tlierc is loss of 
seusibilit}^ in the 
soles of the feet ; 
and it is common 
to find these al)- 
sent while the 


Joint Sensibility, — A very early^ symptom is 
the loss of sense of position of the joints, and in 
the great majority of my cases, whe^'e there was 
any recognisable ataxy in the legs, there was at 
the same time a loss of sense of position in the 
toe- joints. If the toe be bent with tjie jtayient’s 
GA'es shut, he is uncoiiacious of fts change of 
position ; as the disea^e progresses and the 
incoordination, be- 
comes more mark- 
ed, the other T >ints 
of the lower lim)), 

- -auk ie. Knee, and 
hip — are sucecs- 
siv(‘ly affected. 

]j i k vv i s e t li e 
finger-joints, then 
the Avrist and 
elbow, wlien the 
upper limb is af- 
fected. 

Sense o f Position 
of the Liuihs . — 

With the eyes 
shut, the patient 
is unable to place 
the heel of one 
foot on the toes of 
the other: his 
knoAvledge of the 
I position of his 
I limbs is lost 
I through the loss 
I of the muscular 

i sense impressions. 

I Likewise he is un- 3.— Sensory cutaneous •disturb- 

ibic U) touch the anccs of a lase of tabes in an 

' 'irirrfldu /tv advanced stage of ataxy. The 

oip OT ms nose, 01 Jjatient was unable to walk wfth- 

' Ao make his fi Hirers supitort. Deej) rellexes of 

I ' ujiper ami lower limbs lost, super- 

mcet. ffeial rellex]^ absent except (jver 

i M ii<^cular Tnuii<t ejagastrie region, where 

I 11 o C li I onus. » there was such hypertestbosia and 

i — Ow'illg to the pain as to simulate pleurisy. She 

1 f j t , , Bullcred with very severe gastric 

lOSb or LliC sensory crises for some years ; now that 

i iMpressionS from there is corn])lete analgesia and 



the limbs the re- 


anmsthesia over ilie area of the 
thorax indicated black, this .syrnp- 

' floY ^ninol t/nins; io tom^ has ceased. The chart indi- 

j liex spilJclJ tonus is cates complete destruction of tlie 

greatly lowered, lumlKvsacral roots, and also of all 

■ 1 li. r the dorsal roots except the lower 

and as a result Ol four or tWe, which together with 

tills loss of tonus the upper one or two lumbar are 

only partially destroyed. The 
; tllC deep reflexes^ light shailmg indicates cutaneous 
! +hp IcTiPodprlc thp unfcsthesia. the <Kit,s bypalgesia, 

I tJic iviiue tut, which is very exti.nsive in its dis- 

Achilles tendon- tribution, aftecting the ffpper cer- 
, 1 i.t a • nical roots and a portion of the 

jerk, and the tn- distribution of the fifth. 

ceps-jerk arc 

abolished. The absence oi the knee-jerks is 
one of the cardinal symptoms of the disease, 
but it must be. borne in mind that in other 
diseases the knee-jerjts may be absent, and in 
not every case of tabes are the knee-jerks 
aoseiit. In cases of arm tabes, in cases of tabo- 
paralysis, and in \1jry early cases of tabes the 
knee-jerks may be present on one on both 
sides. To elicit the knee-jerk one knee should 
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be croHsed c^er the other, or the k»ot may be j 
placed on the ground with the leg at a right I 
angle to tl'j knee, or it may bd supported on ' 
the arm of the operjitor in such a v\ay that j 
it han^^s freely over. The tendon should be i 
struel^ Vith a percussion hammer, and if the i 
jerk he not elicited, the patient should be told j 
to look at the ceiling and pull his clasped hands ! 
a]jart, when occasionally it* will Ik^ found to be * 
present, when previously not o1)fained. A com 

. . diti(hi of hypo- 

tonus is gener- 
^ ally present, and 

f proportional to 

the degree of 
ataxy. If the 
patient be maac 
to lie on his ])ack 
)'f' ‘ on a couch, the 

liypotonus of the 
'■>§ ham-string mus- 

m o n s t r a t e d in 
the f o 1 1 o w i n g 
ma n n e r : the 
• patient, lying Hat 

his back, is 
told to kec}) one 
leg j extended on the couch, and the other is 
raised by the operator with the knee extended. 

^ Tt will b(^ f^i^und that the leg, wliich in a normal 
individual cannot be raised to an angle of more 
than 120' with the trunk, can, owing to the 
laxity of the ham-strip g muscles, be raised to a 
right angle, and in advanced cases even to an 
alight /»f GO" with the bod}'. 

Although there is this loss of tonus pf the 
muscles and in advanced cases marked wasting, 
it will be found that all the muscles respond*' 
noi’inallv to farjjdism and galvanism ; yet the 
j)atient in the third stag(^ is jn a paralytic con- 
dition. He is ])aralysed because the sensory 
paths, essential for coordinate movement, are 
destroyed. 

Di^ifitrba itces of Gait and — A patient 

may first notice that he has difficulty in walk- 
ing in the dark, in going u]) and down stairs, or 
that on washing his face he has felt as if he 
would fall, or (piite suddenly he has had a 
‘ giving w.ay of the legs ; ^sucli conditions 
mark the first stage experienced by the patient 
of ataxV. He may be tested in the following 
way, for when he walks* into the room in the 
daylight he may not show the characteristic 
disturbance of statitui and gait. liOinfterg ayiup- 
toin is the inability to stand without swaying 
when the eyes are shut ; this is generally 
present. If it is not obvious it ^Will })erhaps be 
found that he cannot stand on one leg, and 
especially if he shuts his eyes. If he is made 
to raise himself on his toes Vith the feet close 
together Qiid returning on his heels he will 
probably have a difficulty to retain his equil- 


ibrium. If asked tf) walk a chalk line he may 
thus show the disturbance, or if suddenly asked 
while walking to turn round he tends to lose 
his eqilibrium. When observing the gait it 
may be noticed that he walks with rather a 
wider base than normal ; as the dise;ise becomes 
moke pronounced the ataxic gait becomes more 
evident. He looks at his feet where he should 
place them ; the gait is stamping, the heels 
being brought down first, the toes being pointed 
outwards and thp knees extended. He throws 
out The advancing leg and does not l)ring into 
plav the synergic muscles associiited with flexion 
of ^he hip, namely the flexors of the knee and 
the dorsal flexors of the foot, the disease 

becomes more advanced the incobrdination 
becomes more manifest, and the patient con- 
stantly requires a stick or some one to assist 
him in walking. The gait is quite character- 
istic even to the hiyman. The shoulders are 
bent forward, the eyes looking to the feet, the 
knees hyper extended, the legs being thrown 
out in a sudden, jerky manner, and the foot 
stamped heavily, heels first, on the ground. 
The steps are uiUMpial, and he would fall if he 
were not supported, or if his attention were 
ta.ktm off the feet. 

In the third vStage of ataxy the patient is 
unable to stand. The aiuosthesia may be so 
pronounced that lying in bed he is unconscious 
of the existence of Ids legs. Usually in this 
stage there is a great deal of muscular wasting 
and some deformity, such as talipes varus, 
e(]uino varus, or eipdnus. 

It is very rare that the nm^cular ntrojdiy is 
due to degeneration of the motor nerves. In 
some few cases ataxy begins in the arm before 
the legs.*' It affects the finer movements first, 
such as writing, or sewing, or using tools in a 
manual occupation. The delicate movements 
concerned in opposition of the thumb and 
fingers arc lost, and in writing (owing partly 
to the skin aiuesthesia, partly to the loss of 
joint-sensibility and muscular sense) the patient 
is obliged to grasp the pen between the ndddle 
and ring lingers of the clenched hst, and the 
pen every now ard then is jerked aw'ay from 
the paper by an over-action of the extensors of 
the wrist. 

Athetoid and spontaneous movements may 
occur in advanced cases. 

ViAcefal Disfii.rJxinces . — Bladder troubles are 
among the mc-st constant of the early symptoms, 
and may be the cause of the patient seeking 
advice. Sometimes it is for retention, some- 
times for incontinence. He may complain of a 
difficulty in starting the stream due to a weak- 
ness of the detrusor, or a difficulty in holding 
his water, a slight cough or exvrtion (owing to 
the loss of reflex tonus in the sphincter) allowing 
the urine to escape into the urethra, thus ex- 
citing the reflex process of micturition and the 
urgent desire to pass water. 
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In the later stages he ma}^ suffer from rcsidilal 
iiHiie, necessitating the use of the cathejber, and 
often this is attended by cystitis. From 70 to 
80 per cent sulfer from bladder troubles. 

Bladder crises and urethtH crises^ Iiave been 
described, hut they are rare. The patients 
have an urgent desire to micturate, but •are 
unable. They experience' the most severe 
burning and cutting pains in the urethra, and 
these may be associated with lancinating pains 
throughout the lower extremities. 

Renal crises simulating renal colic from* the 
passage oi a calculus have also been described. 

Gastric crises arc one of the earliest symptoms 
of the disease, and the attacks of pain and 
vomitinir may be the sole cause for which the 
patient seeks relief. In one of my cases the 
patient was admitted for intestinal obstruction, 
and the surgeon was sent for with a view to 
operation. It was noticed, however, that the 
pupils did not dilate while the patient was 
experiencing severe pain, and further observa- 
tion showed that it was a case of tabes. In 
twenty-two patients sutfering with tabes, out of 
sixty-five that 1 have recently seen, gastric 
crises were a symptom. All such cases I have 
found associated with complete or partial ames- 
thesia in the mid-dorsal region of tlio trunk, 
often with persistent girdle sensation. The 
attacks of vomiting may be preceded by pain 
oi’ a feeling of weight at the epigastrium, sonu;- 
times occipital headache and a feeling of dis- 
tension of the stomach, and lightning pains 
throughout the whole body. The patients 
usually complain of a deep internal burning 
sensation. Severe attacks may last several 
days. The contents of the stomach, if any, are 
vomited, but the retching of mucous Continues 
just as in sea-sickness, often mixed with bile, 
and sometimes Idood or altered blood. The 
pain may bo agonising, and, altliough the symp- 
toms are most distressing during the attack, it 
is astonishing how soon the patient recovers 
when it is over. 

Occasionally the patients may sutler with in- i 
complete gastric crises, in which only paroxysms 
of cramjnlikc pain of the stojuiich or eructations 
and vomiting without pain occur. 

Gastric crises may he accompanied by fre- 
qneiit purgations. 

Intestinal Crises. — Frccpient watery evacua- 
tions of tlie Viowels may take place •for days, 
weeks, or months, and then cet^c as suddenly 
as they appeared. These are rare. 

Rectal crises are relatively frequent, and often 
a very early symptom. The patients complain 
of tenesmus and urgent desire to go to stool, 
of severe pain in the back passage compared to 
a hot iron beiiig thrust' up. During the strain- 
ing it is said that evacuations of blood and 
slime have been passed. Much more frequently 
the patients suffer with constipation and 
difficulty in relieving the bowels without 


purgatives.. Of Leu they are unable to. keep* 
themselves clean, (‘speci dly when flicy have to 
start micturitU)u by a strong vokyitarv enbrt, 
for fieees are then apt to escape owing to loss 
of reflex tonic contraction of the sphincter ani. 
Moreover, they cannot always tell when JPieheca- 
tioii is complete'. . • • 

Genttal On fans. — A very early symptom is 
increased sexmd ap^ietitf* — satyriasis. Tliis is 
frequently foifowed l)y uupotence and atrophy 
of the tcstick-s. I have noticed that impotence 
is often associated with loss of sensibility in the 
genital organs. Absence of jiain on compression 
01 the testicles is a noteworthy symptom of the 
disease. There may be ]){iroxysmnJ attacks 
of priapism in the male, and cases have been 
described of clitoris crises in the female. Some- 
times there is hypenestbesia and sometimes 
arucstliesia of the vulva. 

Affection of Crani.\l Nerves. — In rare 
cases the olfactory nerve may bo affected. The 
patient complains of loss of smell and*of the 
taste of flavours. Very often they experience 
a foul smell like a drain or phosphorus coming 
on in paroxysms. 

Sometimes, owing to the affection of the 
nasal branch of the fifth nerve, there is loss of 
1 sensilnlit}^ of tlie mucous membrane of the nose. 

Other atfections of the fiftli nerve are pains, 

I amesthosia, and panesthesia in various re«?ions 
• of its distribution. Besides disturbances of 
' sensibility, there may be trophic (Ksturhances, 

I such as rapid falling fmt of the te(‘th and 
I absorption of tlie alv(‘olus of the jaw. In suieh 
' cases there may lie little or no anaisthesia or 
I pain, tliis agreeing witli the painless character 
; of other hone and joint affections. A tuirious 
affection of the face, known as Hutchiusoiffs 
mask, in which the patient feels as if the face 
were covered with a cobweb, is probably due 
to an affection of this nerve. '•Gtlier rare condi- 
tions are oplitlufhnia iieurojiaralytica, corneal 
nicer, tabic ulcer of the mouth, and sialoiThma 
attributed to affection of the fifth nerve. 

Very rarely affeetiou of the ylo^mo-jfharynfjeal 
nerve may occur, causing loss of taste. 

Eifiith nerve, auditory. Irritative lesions of 
this nerve may give rise to paroxysmal attacks 
j of noises in the car like rushing water, bells, 
or steam whistles ; or symyitoms resembling 
Aleniere’s disease, viz. paroxysmal attacks of 
giddiness* and later deafness may eiisi^. 

Affect iems of the V(^/o- Accessor ins. — Laryngeal 
crises are a pretty frecpient early symptom in 
tabes. Paroxysmal attacks of dyspnoea and 
sp^i^sm of the glottis may o^cur. The symptoms 
may in some respects simulate an attack of 
whooping-coigfii or of laryngismus stridulus, 
accouqiaiiied by a •burning pain in the larynx 
and a feeling of suffocation. The attacks may 
be very alarming^ and come on as the result of 
breathing cold air or the passage of a sound. 
They may be accompanied by •epileptiform 
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‘seizures aiid loss of consciousness. ,In most of 
these cases *of adductor spasm there is per- 
manent weakness of the abductoiH, which, when 
considerable, constitutes a very grave complica- 
tion. In rare cases the spasm may extend to 
the phS^ryrix, making swallowing impossible. 

Brcfachiai ^crises have also bee'n described, 
likewise cardiac crises^ with irregularity of the 
heart's action, precordial pj^n and constriction, 
a feeling of suffocation, and synlptorns resem- 
bling angina ; or there may be tacl^cardia. 

The hy 2 )oylossal nerve may be affected, 
causing hemiatrophy or atrophy of the muscles 
of the tongue. 

Mental Symptoms. — A patient suffering with 
tabes may be the subject of potential insanity ; 
consequently the disease may, owing to physic 1 
pain and suffering, and mental worry from 
physical disablement, excite in liim an attack 
of mania or melancholia, with suicidal tend- 
encies ; or he may become tlie subject of 
paranoia, with delusions of persecution. 

Such insane patients are sulqects of pseudo- 
hallucinations and delusions, and put an insane 
interpretation upon the symptoms of the disease, 
ascribing the lightning pains in the limbs to 
enemies ancl unseen agencies having turned on 
electricity. The gastric and visceral crises they 
ascribe to poison put in their food, and unseen 
agenl'ies twisting their bowels and scraping 
their stomach. Frequently, when siiffering with 
impotence, fiiey have the delusion that their 
semen is drawn off by imaginary persons at 
nigfft. 

I liave met with a nhmber of cases of blind 
tabetics who have had visual hallucinations, 
usual 1}^ relating to burglars, policemen, and 
people who are coming to do them iifjuiy. 
Even more common is it to have auditoiy % 
hallucinations, and they hear the voices of their 
persecutors, who ^hey believe arc the cause of 
all their troubles. Some cfi these patients 
afterwards develop dementia, and die of the 
tabetic form of general paralysis. 

The first ♦symptom of tabes may be an 
epileptiform or apoplec^tiform seizure, followed 
' by a transitory aphasia. The patient then may 
develop the characteristic signs of the disease, : 
and for years present no further mental 
symptoms ; or, simultaneously with the cord 
symptoms, mental symptoms in the form of 
mania oi^ .melancholia, and progressive dementia , 
may develop, associated w'ith grandiose delusions i 
or delusions of persecution. The case is then ! 
recognised as one of tabo-paralysis. The ' 
cord symptoms ma/ last years, and then the ; 
symptoms of general paralysis may devefop, | 
and very frequently, as the mei|[tal symptoms j 
become prominent, the cord* symptoms become 
less evident ; the ataxic gait, unless advanced, 
gives place to a shambling, sjiuffling gait, and 
not unfrequently in these tabo-paralytics the 1 
knee-jerk m^y be present on one side, absent ' 


on* another, and I hkve seen it present on both 
sides wjien there has been well-marked char- 
acteristic posterior-column sclerosis associated 
with lateral sclerosis. The existence of the 
knee-jerk on one side and absence on the other 
in a case of tabes is of evil omen, ^ it means, 
as a rule, cerebral destruction or degeneration. 
In my experience about 10 per cent of the 
tabetic patients become tabo-paralytics, and in 
asylums about 10 per cent of the general 
paral^^tics are tabetic. Occasionally hemiplegia 
or paralysis may arise in a subject of tabes, 
caused by syphilitic arteritis, but this condition 
is tare. Tabetics are liable also to valvular 
disease of the heart, and of the large vessels 





Fig. 6. — Tabo-arthropathies. 

from atheroma and arteriosclerosis {see also 
“General PAKALys^s,” vol. iii.). 

Taho- Arthropathies , — Although there may be 
signs of the disease, such as Argyll-Robertson 
pupils and absent knee-jerks, of which the 
patient is unconscious, the first symptom which 
: attracts the patient’s attention may be a sudden 
I painless swelling of a joint, possibly with dis- 
! location or subluxation ; it may have followed a 
' trifling injury, or come on spontaneously ; or 
i the patient may suddenly, from quite an in- 
i sufficient cause, sustain a fracture of one of the 
I bones — viz. the thigh. Another form of the 
disease is the tabic foot :» the bon» 5 )s of the tarsus 
are deformed ; the foot is shortened and thicker 
in the instep, and the sole flattened, and there 
j is grating on movement. As a rule, all these 
' joints affections, as well as the fractures, are 
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painless and unattended iJj fever. They ^re 
sametimes, however, painful. ^ 

The joints most affected 'are the knees, hips, 
ankles, and shoulders, but almost any joint, 
even the vertebral, may tfe the tjeat of the 
disease. • 

The fluid poured out into the joints which 
causes the swelling is sere us, and very rarely 
undergoes suppuration, and may be so abundant 
as to rupture the capsular ligament, and escape 
into the tissues around. The iirticular surfaces 
become eroded, and even the heads of the IjDnes 
may be absorbed, producing deformities and 
shortening. Associated with the process* of 
atrophy there may be development of osteo- 
phytes, and it may be difficult sometimes to 
distinguish the disease from rlioumatoid arth- 
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Fig. 6.— Tabo-arthroiJathies. 

ritis, with which it is closely allied. This joint 
is often called “ the Charcot-joint ” because of 
the masterly description he, gave of this tabic 
affection. • 

Although spontaneous fracture occurs so 
readily, callus is thrown out often in abundance, 
uniting the ends. Sometimes tabo-arthropathy 
may be the sole prominent feature of tlfe disease. 

I have one patient who has b(^n so affected 
twenty-two years, and it is my experience that 
it is frequently accompanied with gastric crises, 
and is more common in women than in men. 

Perforating Ulcer of the *Foot . — This is a 
fairly common affection, and usually starts in i 
a corn onAhe s?)le of the foot which undergoes 
suppuration, forming a hole as if a nail had 
been driven in. The ulcer is painless, but will 
not heal, and from it is discharged a thin, foul- 
smelling, purulent fluid. At the bottom of the 


hole there is often carious bone, and sometimes* 
the ulcer perforates through the fo3t. 

Moebid,Anacomy and Pathology^ — F rtun the 
multiple character of the symptoms of this 
disease, it is obvious that multiple lesions of 
the nervous i^ystein may occur ; and afthough 
the posterior columns U the spinahe^rd afid the 
posterior roots are invariably affected to some 
extent in all cases, 3 ’«t the morbid clianges may 



I Fig. 7.~Perforating ulcer of foot. 

i 

! ^ * 

I by no means be limited to these structures. 

I The peripheral nerves, botli motor and sensory, 

! may present degenerative changes ; any of the 
! cranial nerves may be aflbeted, especially the 
optic, by a degenerative atrophy^ and, in a 
certain number of cases, the cerebral cortex. 
The disease is thei-efcn*tf a polymorphic morbid 
pi'ocess affectiug almost any part of the nervous 
system, although certain structures are affected 
earlier and more often than others. It is 
therefore manifest that to speak of the Miseasc 
as sclerosis of the posterior columns or leuco- 
► myelitis posterior is incorrect. 

The Naked-tge Character}^ of the Morhid 
J*rocess. — On opening the spinal ciinal in a case 
of advanced tabes the most obvious change 
observable is the flattening of the posterior 
surface, and the thinning of the posterior roots, 
especially those forming the Cifuda equina. 
These roots, which aru normally much larger 
than the anterior roots, are now smaller, being 
sometimes reduced to one-third of the natural 
size, and presenting a grey instead of a white 
appearance, contrasting therefore both in colour 
and size with the hoaltliy antcTior roots. Ex- 
periments have shown that the intra-r^odullary 
projections of postewor roots form the great 
bulk of the fibres of the posterior columns, and 
this accounts for the flattening of the posterior 
surface of t’ne cord ; for the projections of these 
posterior roots in the spinal corS have atrophied 
like the roots. ^ Very frequently the membranes 
are thickened over the posterior surface of the 
cord, where the atrophy has taken place, but by 
no means invariably, nor to an equal degree. 
This is important to bear in mind, because it 
has been considered by some authorities that 
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' the meningeal thickening is due to i^n irritative 
process, and’^causes the degeneration met with 
in the spiiijil cord. On taking rout , the spinal 
cord and making a transecticin, tta* posterior 
column is obviously smaller than natural, and 
presents a grey aj)pearance, thus contrasting 
with the rooiaining white lateral columns. 

j\fi<irosv()j>ic<tl Ej'ainiiiai 'ion. ~ (a) Of the roots. 
Section of the r(X)ts of the «auda equina, stained 
by Weigert or Pal method, shows^ a more or less 
complete atroj)hy of the fibres of ^he posterior 
roots, the anterior roots appearing normal. 

1 Instead of the blue rings of myelin sheaths, are 
seen connective tissue and vessels. Teazed 
preparatvms of the roots, after staiiiing with 
osmic acid, do not exhibit tlie appearances of 
Wallerian degeneration ; the myelin shea h 
is either entirely absent or ver^- much attenu- 
ated, as if the process were one of slow re- 
gressive atrophy rather than acute degeneration. 
Empty neurilemmal sheaths, with proliferated 
nuclei,* fibrous tissue and vessels, showing 
chronic inflammatory chriiiges, are apparent. 
Comparative examination of the coats of the 
vessels of the anterior and posterior roots shows 
no essential difference ; moreover, the vascular 
changes arc not constant, and are quite in- i 
sufficient tlierefore to explain the degenerative j 
change. In cases of prolonged tabes occurring ! 
in people past fifty, vascular changes of the ! 
nature of arteriosclerosis or arterio-capillary j 
fibrosis are fiot unfrecpicntly met with, but this 
cannot explain the election of the posterior roots 
by \he morbid process. Such degeneration of 
the posterior roots extends back as far as the 
ganglia, whence they originate. 

Scctfon of the ganglia examined b}^ the same 
Weigert method shows a marked contrifl^t in 
the appearance presented by the proximal and « 
distal ends. Whereas, at the proximal end, the 
fibres emerging ffom the ganglion forming the 
posterior root be in g^-eat measure, or 

even completely, atrophied, those at the distal 
end, which are proceeding to form the sensory 
fibres of tlu* cerebro-spinal nerves, arc practi- 
cally healthy and unaii'ected. Examination of 

* the ganglion cells by Nissl and other methods I 
may reveal chromolytic and other changes, even 
atrophy : but, as a rule, the cells of the gang- 
lion presimt a fairly normal appearance, and 
although some authorities have Concluded from 
their olv^ervations that the changes met with 
in the ganglion cells are«.snflieient to account 
for the degeneration of the posterior roots, yet 
most authorities are of opinion that they are 
inadequate and inednstant. The farther ^.he 
peripheral nerved are examined from the ganglia 
the more likely are changes to lA found ; con- 
sequently, in advanced cases of tabes, atrophy 
of the small nerve fasciculi in the skin may be 
observed, also the nerves of tOther structures, 
such as muscle (which contains a large number 
of sensory fibres) ; but these peripheral nerve 


changes only occur,* as a rule, in advanced cases, 
and ar^^ quite insufficient to account for the 
symptoms. The spinal element of the disease 
is essentially due primarily to an affection of 
the intra-medullary projections of the posterior 
roots, afterwards extending back ai;f far as the 
gahglion of origin. Vide diagram, Fig. 8. 

The segmental character of the amesthesia 
I occurring in tabes supports the view of Leyden, 
tliat is a ^etjmenial sj^inal affection. But ataxy 
I may occur witljout any aiiicsthesia, showing 
I that the fibres conducting cutaneous sensations 
in the cord have not been affected ; Imt the 
; fib/t's conducting muscular sense, joint and 
I tendon impressions bfive l)eeii affected, so as to 
j produce the ataxy. Iderret and Charcot long 
i ago sliow'ed that a certain portion of the 



postero-external column, which they called the 
“ bandelette,” is tlie earliest affected in tabes ; 
and, as we shall aht'w, the fibres in this region 
convey sensory impressmns to the anterior 
horn cells and to the cerebellum by way of 
Clarke’s column. The former are concerned 
Avith the reflex spinal tonus, the latter with 
afferent ilhpressions enabling ns to maintain our 
equilibrium ; s?. that destruction of these fibres 
alone would account for ataxy and loss of deep 
reflexes apart from cutaneous disturbances. 

A posterior root on entering the spinal cord 
terminates in thre^ sets of fibres — a set of short 
fibres which end almost immediately in the 
spinal segment to which 'the root«beloqgs. This 
set of fine fibres forms Lissaner’s tract, and ends 
in the sub.stantia gelatinosa of the posterior 
horn. These fibres are probably concerned with 
cutaneous sensibility, and may be partially or 
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completely atrophied, according to the stage* of 
the disease and the degree of disturljance of 
cutaneous sensibility. 

Next, there is a set of coarse fibres of medium 
length which enter on th» inner ^ side of the 
posterior horn, in what is called the “cornu 
radicular zone.’’ These pass forwards and ^up- 
wards, being pushed fui w.ird by the fibres of 
the next entering root, and they come to occupy 
the anterior and middle portion of the postero- 
external column, sending fibre!^ whicli break up 
into colt'terals in the grey matter (a) ariMuid 
the cells of the anterior horn, (6) around the 
cells of Clarke’s column. * 

There is yet a third set of long fibres whicii 
pass fornairds and towards the mid-line to enter 
the posterior median column. In the case of 
the lower extremities these fibns foim the 
column of Coll, which run- up the whole length 
of the spinal cord to end in tlie cells of the 
funiculus gracilis. 

These three sets of fbubs formhig the greater 
p?irt of the posterior columns may be looked 
upon respectively as the first atTurenl channels 
for spinal, cerebellar, and cerebral impulses. 
Each root contains fibres conveying impressions 
to each of these termini, and the three together 
are essential for perfect motor action, and co- 
ordination. Their disease interferes with the 
guiding impressions coming from the joints, 
tendons, muscles, and skin essential for perfect 
locomotion and motor activity ; but in the 
posterior columns of the spinal cord there are 
other sets of fibres which have their cells of 
origin within the grey matter ; tliese are endo- 
genous association fibres serving to link up tbe 
spinal segments of diffei-ent regions of the cord. 
They are affected, but at a much kiter date 
than the exogenous fibres, and no doubt it is 
their affection whic.li leads to severe ataxy and 
eventually to the complete helplessness of the 
paralytic stage of tabes. 

These endogenous fibres , are ascending and 
descending and occupy four regions of the cord: 
(1) the comma tract : (2) a triangle to the 

inner side of the posterior horn ; (3) a region 
corresponding to the antej'lpr portion of the 
posterior column, called the cornu-comrnissural 
zone. In the lumbar region (4) a small oval 
area is found occupying the middle line of the 
posterior column, the fibres of wliich pass back- 
wards in the sacral region to fornf a small 
triangle. , 

The w'hole of the exogenous fibres may be 
destroyed, also neaily the whole of the endogen- 
ous, but it is rarely that some of the endogenous 
fibres cannot be found in** the conm-cornmis- 
sural zone. 

Occ-asionall^^ atrophy ui the cells of Clarke s 
column occurs with degenerative atrophy of the 
cerebellar tracts. Occasionally the anterior 
horn cells show atrophic changes, especially 
certain group.? supplying the small muscles of 


* 


I 
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the haiKi oi; the muscles of the feet’ and h'gs ;• 
as a rule, however, the anterior hotn celb iibres 
and roots arc Hormal. 

In SOUK' cases, es])ecially where thcix* have 
been changes of the cerebral cortex, degauierat ion 
in the pyramidal tracts may be fonndf 'i’his 
is th(' rule father tba^* the exception in tabo- 
paral;, sis. 

In arm-tabes th(\|)ost('! ior roots which enter 
into tbe fonhation of ti - 'orachial phexus are 
affected, aiuj in i*are instances the lumbo sacral 
roots are not affected. The same three sets of 
ffbros ilie s})inal ettrd undergo degcncral^ion 
an2 atrophy, but a section of the cord in the 
cervical region would, in such case, ^l^ow no de- 
generation in (lolFs cohmin. Tbe long set of 
fibres convc'^ung im})ulses which will (oentually 
reach the cerebral cortex, occn})ies a position in 
front of and overlapping the triangle of fibres 
forming DolFs column. These proceed to Bur- 
dach’s nucleus in the mednlla. 

Atrophy and sclerosis of any of the 'cranial 
nerves may occur, accounting for the. sym])toms 
observed during life, but the most freipient and 
tlie most important is the grey atrophy of the 
v)ptic nerve, which is associated with no apparent 
change in the vessels. It is a pro'gressive at- 
rophy of the fibres hack to the ganglia cells of 
tlie retina, which in prolonged cases may even 
themselves undergo atrophy. » 

The Ai'gyll-Uoberlson pnpib which, as wc 
have seen, is the most importanf sign of lh6 
disease, has so far not* been satisfactorily ex- 
])laincd. It is said that there is an atrop’dy of 
iibres of the corpora fjuadrigemina, and that 
thereby im])ulscs produced by light stimuli 
traversing the optic nerve, are intcrn^iliKl in 
ibcii* passage to the motor nucleus of the 
sphincter iridis. This, however, in the writer’s 
opinion, is not siithciently demonstrated to be 
acceptable. 

Ccrehral — Ati’opliy of the tangential 

and supra-radial fibres of tlie cerebral cortex 
has })cen described by many authorities. Un- 
doubtedly s(un(^ of the cases iir^y have been 
incijiieiit tabo-paralysis,; others may have been 
true tabes or tabes with mental syniptonis ; it* 
is quite possible that in jirolonged castes of 
tabes an associated atrophy of such structures 
])hysio]ogically correlated may occur, 

Dia(^N()sis. A patient suffi^ring with tabes 
will in all ])rol)al)ility se(*k advice, iK^t for the 
characteristic signs differentiate the dis- 

ease fi'om all other diseases, hut on account of 
some subjective sym])tom which causes him 
pain, discor.ifort, or interi^ires with his occupa- 
tion or business. A misUi^tcn diagnosis in 
general arise^, not from the practitioner not 
knowing, hut from* his not looking for the char- 
acteristic signs, namely, the Argyll- Robertson 
pupils, absent ky.iee-jcrks, sensory disturbances 
of the skin, and Romberg’s sign. In this way 
the lightning pains may be mistaken for neur- 
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'algia, the gastric crises for functional, disturbance 
or organic disease in the stomach ; the true 
nature of spontaneous dislocation#* and fractures 
may be overlooked ; bladder trouble's may be 
attributed to organic disease, with which, of 
course, ^fjornetimes the tabic condition is associ- 
ated. • The f c^octor, when called to a case of 
tabes .suffering with severe pains, will notice 
that the pupils are not dilated ; and I have 
already alluded to a case of gasti*ic crises with 
distended bladder and suppression of urine 
admitted to the hospital, and the surgeon sent 
for^with a view to operation. It was noticed in 
the paroxysms of pain that the pupils still re- 
mained CQiitracted ; other signs of tabes w ere 
tiien found, and the patient recovered without 
any surgical interference. Another case can 
under iny observation in which abdominal 
section had actually been performed. In the 
case of visceral crises, the differential diagnosis 
can be made by attending to the mode of onset, 
the dufation and mode of suV)si<ience of the 
attack, the normal condition of tlio affected 
organ betw^cen the paroxysms, and the presence 
of other symptoms and signs which are charac- 
teristic. of the disease. It must be remembered 
tliat all tlfese conditions for wdiich a patient 
may seek advice can and do occur in the pre- 
ataxic stage, and that the knee-jerks are not 
neeesfcarily absent, although usually so. 

Another very early symptom, as already 
jtointed out In the symptomatology, is a transi- 
tory ocular paralysis ; tkis^ in conjunction with 
Arg^yil-Liobertson pupils and one of the other 
signs or symptoms, is ‘sutheient to warrant a 
diagnosis of tabes. Again, the first symptom of 
tabes n:ftiy be defective vision, and ophthalmo- 
scopic examination may discover commeifcing 
optic atrophy ; if this is combined wuth one or 
more symptoms or signs, tabes may be diag- 
nosed ; and everf with only primary optic 
atrophy, and no other symptofn or sign, tabes 
or the closely allied, if not identical morbid 
process, general paralysis, may be anticipated. 

Certain casts of multiple neuritis which are 
termed the pseudo-tabje form, arising from 
•alcoholic, arsenical, diphtheritic, and even 
typhoid poisons, may be mistaken for true 
tabes. Some of these cases of pseudo-tabic 
neuritis have been reported as locomotor ataxy 
wdiich have got w^ell ; in none of these, however, 
w^as the ^Vrgyll-Ilobertsoii pupil present, and a 
careful investigation of the ♦signs and symptoms 
will shoiv that they do not correspond entirely 
with those of tabes. 

The ataxy occasioned by a cerebellar tumour 
might be mistakeh for tabes ; there is, how’ever, 
in such a disease occipital hehdache, optic 
neuritis, absence of lightning -pains, and usually 
the presence of knee-jerks. There may be 
post-neiiritic atrophy in cerebejlar tumour, but 
the small size of the vessels will distinguish it 
from the priihary optic atrophy of tabes. 


Hysterical ataxy lean be differentiated by at- 
tention );o the fundamental signs and symptoms 
of tabes. 

Hereditary ataxy (Friedreich’s disease) affects 
several members of» a family ; the characteristic 
pupil phenomena of tabes are absent, and 
although there may be marked ataxy, there is 
no disturbance of cutaneous sensibility. 

Syringomyelia may in some cases present 
symptoms like those of tabes, but there is 
usually wanting ^he characteristic signs of the 
puppls, the lightning pains, the absent knee- 
jerks ; moreover, the sensory disturbances are 
unliVe those of tabes, touch being appreciated, 
but pain and heat and cold not, and there are 
frequently degenerative muscular atrophies. 

The disease which is most likely to be mis- 
taken for tabes is the tabetic form of general 
paralysis ; in fact, a number of cases of tabes be- 
come general paralytics, and a certain number of 
general paralytics may develop tabic symptoms : 
in the w’ritei’’s opinion, the two diseases are one 
and the same morbid process affecting different 
parts of the nervous system. 

The (luestion as to wliether mental symptoms 
are present in a case of tabes is one of great 
importance in diagnosis, because of the serious 
consequences that may arise, and the necessary 
steps to be taken in the interests of wife, friends, 
and relations to prevent social difficulties arising. 
A tabetic patient may become irritable and 
addicted to alcoholism on account of his in- 
firmity, and the symptoms may suggest the 
onset of the more serious brain disease. A 
family history of insanity will make that more 
probable ; but even then, not necessarily does 
it warrant a diagnosis of general paralysis, 
although such a condition must be anticipated 
« and the friends w^arned of the danger. Again, 
in locomotor ataxy excessive sexual passion may 
arise in the early stage of the disease, and 
involve social difficulties and even criminal 
charges. 

A man suffering wuth ataxy, especially wdth a 
psychopathic history, may develop mania, 
melancholia, or paranoia, and usually puts an 
insane interpretati^q, upon the symptoms from 
which he suffers. It does not necessarily 
follow^, therefore, that he is a general paralytic. 
The feature of this disease — general paralysis — 
is not necessarily grandiose delusions, although 
such is vefy frequently the case ; there may be 
extreme menta^ depression with delusions of 
persecution. The speech is not ndeessarily 
affected, nor the handwriting in the earliest 
stages of the disease, although sooner or later 
it will be. The onV? characteristic symptom is 
progressive dementia with some change of 
character. - 

Prognosis and Course. — Tabes rarely ends 
fatally in a few years, unless as a result of some 
intercurrent disease or the onset of general 
paralysis. Patients may live thirty years or 
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more after the first onset of* symptoms ; ten ’to 
fifteen years is probably a fair average after 
the symptoms have become pronounced. If a 
patient sufters with continuous bladder trouble 
and cystitis through neglecti of catheterisation 
when ther© is residual urine, he is apt to 
develop pyelo-nephritis, which may termii?ate 
fatally. Again, cystitis too cften arises from the 
use of a dirty catheter : too much care, there- 
fore, cannot be exercised in attending to this 
detail — so important in the ^treatment. One 
feature in tabetic cases is the marasmus, pr>rtly 
due to the influence of the withdrawal of 
sensory stimuli or muscular metabolism, partly 
to the pains, gastric crises, and often to the 
drugs, such as morphia, etc., taken to relieve 
them, which interfere witli assimilation aiid 
nutrition. 

1ji the third paraplegic stage, when the 
patient is bedridden, or v.hen he is obliged, 
from diseased joints, to take to his bed, bed- 
sores are liable to supcivcne and give rise to 
septic infection. Such patients in their weak 
exhausted state are more liable also to a low 
form of pneumonia or broncho-pneumonia, 
which may end fatally. Occasionally a patient 
may die from laryngeal spasms witli epilepti- 
form convulsions. Death may arise from 
aneurysm, valvular disease of the heart, chronic | 
Bright^s disease, or bronchitis and emphysema 
witli which the tabetic condition may be asso- 
ciated. For the conditions which give rise to ' 
tabes also tend to chronic arterial degenerative ; 
changes. 

The PROOXOSis is mifavonrable in all cases, 
for the disease in most instances is progressive : 
it cannot be cured, it can seldom be arrested. 
The cases of supposed cure and ver^* often of 
supposed arrest of the disease are merely an 
alteration of the subjective attitude of the 
patient towards the symjjtoms from which he 
suffers, under the influence of suggestion of a 
new doctor with a new specific. Cases, how- 
ever, do occur in which the disease remains in 
statu quo for a great number of years, or even 
shows symptoms of improvement : opthalmo- 
plegia passes oflT, bladder trpybles cease, laryn- 
geal crises no longer occur, and the writer has 
met with cases in which pains or gastric crises 
have been very severe for numbers of years and 
then become less and less marked. As a rule, 
however, the pains last during the whMe course 
of the disease : it is remarkalje that a large 
number of cases commencing with optic atrophy 
remain, as Benedikt, Gowers, Marie, and 
Dejerine have pointed out, in the preataxic 
stage. The writer has already alluded to his : 
experience in this, but he has also pointed out 
how frequently such -cases of optic atrophy I 
become tabo-paralytics. It is a fact that with j 
the onset of dementia in tabo-paralysis, the i 
ataxic symptoms and lightning pains markedly j 
diminish and even altogether cease, as if the j 


aifectioii of the brain was associated w ith an • 
arrest of the spinal disease. 

Treatment. ^No drugs can replan ‘ the 
degenerated ner\oiis tissue, nor prevent the 
premature decay wdth wdiich certain structures 
of the nervous system are affected. Wlr^n once 
the disease *}ias man’h'st('d itseU, tfio first 
indication is to adopt such measures i),s wall 
lead to arrest of tlie, rapid development of the 
morbid proce^ upon wl leh the symptoms of 
the disease (le])end. We have already empha- 
sised the impjrtaiK'e of stress as a contributory 
factor ni the prod (ud ion of the disease, thqre- 
foi,- all occupations involving muscular fatigue 
should bo avoided if possible. JT’olonged 
standing, exposure to wet, cold, and changes of 
temperature are all liable lo injurious coiise- 
I quences ; and worry, excitement, and tlie stress 
j and mental anxiety associated with business 
I responsibilities, are liable to lead to aggravation 
I of the disease ; but of all the causes against 
! Avliich the patient should be warned, excesses m 
Baccho et Venere arc the most important. In 
fact, all conditions which would tend to 
neurasthenia are to be avoided. 

We have already seen that tlie toxine of 
syphilis is acknowledged (by most Ttutliorities/ 
to bo the most important, if not the essential 
cause of this disease ; one wT)iild expect mercury 
inunction or a course of iodide of ])otassiu»i, as 
in syphilitic diseases, to produce beneficial 
res\dts. As a matter of fact, it is* seldom thaf 
this course of treatmeri: does any good ; sonu*- 
times it docs harm, lowering the ])atit*iits 
strength and aggravatifig the disease. Still, 
there are some cases in which a course of in- 
unction judiciously applied, or iodide of *potass- 
I iUiri 111 10 or lo grain doses, combined with a 
'» <lra(^hm of Li(]Uor Hyd. Berchlor., is advisable, 
j These are early eases of optic; atrophy or ocular 
i paralysis, or cases in which thf; symptoms Iuxa c 
come on within live or six years of sy])hilitic 
infection, especially if the patient has not before 
been treated by a course of mercury. Tlie 
: wu’iter has seen a few cases impnvve upon this 
I treatment. , 

i The remedies that are usually employed with* 
' some measure of success are arsenic and strych- 
nia, eithcrscparatcly or in combination. Nitrate 
: ef silver in olden times was a favourite remedy 
in the form of a pnll ; it had the disadvantage 
I of producing argyria and conse<piently ^as fallen 
; out of use. The cpal-tar preparations, anti- 
i febrine, antipyrine, phenacetin, exalgin, are in 
many cases ver}^ successful for alleviating the 
pains. The writer has fbund antii)yrine the 
most successful in 10 to 15 graAi doses, repeated 
every hour orHw'o for three doses. Methylene 
blue in 1 grain doses ; chloride of aluminium 
’u 2 to 4 grain doses ; and salicylate of soda in 
15 to 30 graiy doses in combination with 
Tincture Cannabis Indica have been found use- 
ful : this latter drug may also be combined 
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with any' of the coal-tar prepara^ionw. It is 
well not to (Employ morphia if it can be avoided, 
and never to put into the hands a patient the 
hypodermic syringe, or a worse condition even 
than the disease may be produced. 

In g4;istric crises the before-mentioned drugs 
may be triodj but, as a rule, morpliia is the only 
remedy which is efficient in severe cases, although 
oxalate of cerium in '2 to S^grain doses may be 
tried. ‘ 

Electrical Treatment. — Galvanls^i has been 
recommended, one electrode being applied to 
tlie neck, the other to the lumbar region of the 
spine, a current not exceeding 5 to 8 milliam- 
peres bei4g used, or the current may be applied 
by moving an electrode down the spine (labile), 
or made to pass right down the spine, bc'h 
electrodes being fixed (stabile). 

Erlj's Method . — The kathode, of medium size, 
is fixed over the superior cei’vical symjiathetic 
ganglion, then the larger anode is moved down 
the opposite side of the vertebral column close 
to the spinous processes in the lower (cervical 
and upper dorsal regions. By either method 
the sitting should not be more than five minutes. 

FaradUm . — A large electrode is placed on 
*the thorax or neck, whilst the brush is stroked 
over the skin of the buttocks and lower ex- 
tremities or over the amesthetic areas. The 
strength should be enough to be just painfully 
apprciciated by the patient, but not to cause 
'muscular contractions. The sitting shoidd not 
occupy more tlian ten miunites. 

St)me authorities recommend the actual 
cautery over the spine, ’t^specially wdien there is 
pain in this region. 

Acoifitia ointment and hypodermic injections 
of cocaine J to J. grain or menthol linhnent 
may be employed to relieve tlie pains of hyper- i 
iesthetic cutaneous areas. 

11 ildrotherapy . •— Cold douches and simple 
warm baths, natural thermal sjAdngs, and springs 
containing carbonic acid are used in (.Germany, 
but have not found much favour in England. 
The baths oi- Mannheim and ^yildbad are re- 
commended. The hot .mineral water baths of 
••Bath, and hot brine baths of Nantwich and 
Droitwich might be recommended. 

Mechanical Treatment . — About twenty years 
ago nerve-stretching was introduced ; benefits 
and even cures were said to resuft. This treat- 
ment, as, well as suspension and bloodless nerve- 
stretching have by experiei.ice been found to be 
useless. The latter, carelessly applied, has led 
to fracture. These methods, when they have 
done good, have prdoably merely affected the 
subjective attitude of the patient towards his 
disease, and have not had any A^al effect upon 
it. They are not, however, free from the possi- 
bility of injurious results. 

Mamige and (/ymnasfics ary useful in some 
cases, and certainly benefit has resulted from 
Frenkel’s method of exercises. The patient is 


made to learn agaiiV the movements by the aid 
of vision ; gradual transitions from simple to 
more complicated movements are practised 
under the guiding direction of vision, while he 
is lying, standings and walking. When the 
patient is in an advanced state of locomotor 
atatvy, and when presumably the association 
systems of neurons of the spinal cord, as well 
as of the exogenous systems, are destroyed, 
little good can come from this mode of treat- 
ment; but prioj: to this, undoubtedly much 
benefit, and even a return of useful coordinate 
movement can in many cases be accomplished 
l)y ‘a systematic adoption of this principle of 
opening up new paths and new associations 
under the direction of vision. tVire must be 
taken, however, not to fatigue the patient. 

It is of very great importance not to alarm 
the patient, yet at the same time to frankly 
confess that you are of opinion that he is suffer- 
ing from an incurable disease, which will pro- 
gress slowly or (piickly according to his mode 
of life. If he gives himself up to indulgences 
in Ikiccho et Venere, and neglects the warnings 
as to exposure, fatigue, mental or bodily, the 
disease will certainly progress more rapidly. 
His general nutrition must bo maintained by 
generous, but not excessive diet ; iron, arsenic, 
or strychnine in the form of pill may be ad- 
ministered, if he suffer from aiifcniia or anorexia. 
He should be told to empty his bladder regu- 
larly ; and not to allow more than four hours to 
elapse, so that atonic distension may l.)e avoided. 
Care should be taken that he does not suffer 
from residual urine from want of use of a catheter, 
but the greatest precautions should be exercised 
to use a perfectly aseptic instrument. Smoking 
shoidd be' avoided if there is optic atrophy: in 
any case, moderation in tobacco should be 
strictly enjoined. He should be told that if he 
suffer with corns, he should not cut them, but 
soak them in warm waiter and carefully rub 
them dowui with pumice stone, otherwise he 
may suffer from a suppurating corn and per- 
forating ulcer wliich will never heal. Owing to 
the liability to joint affections and spontaneous 
fracture, he shoulfl^not attempt to wuilk with- 
out support, if he is ata.^c ; as a slight injury 
may lead to a serious result, in the form of 
spontaneous dislocation or fracture. It will 
thus be seen that the pathology of the disease 
teaches u% that there are many symptoms and 
complications fpr wdiich the doctor’s aid may be 
called, and in relieving these and as far as 
possible comforting the mind of the patient 
and averting further morbid developments by 
judicious advice, h*e fulfils, as far as he is able, 
his duty tow^ards the patient, for he is pow^erless 
to restore the nervous tissue w'»hich has been 
destroyed, and, indeed, is in great measure 
poworless to avert the progressive degenerative 
change of further nervous structures : in fact, 
there is no part of the nervous system which 
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may not be eventually affected in tliis disease ; 
and the name of Tabes best expresses its char- 
acter, and implies also tlfat the treatment is i 
symptomatic ratlier tlaan curative. 

Tabes Mesenterica. Meskx 

tERIO (BjANOS iiberculos } s of). ^ 

Tabetic. — Belatinji to or aiVected by 
tabes, or, specially, with ta\>es dorsalis. See 
A^ibeyoi’IA {Diagnosis^ Tabetic Blindness) ; Arni- 
TOKY NrevE and LAiumTNTii-> 

Seat of fjesion, Tabetic Audit ary Kenri^is) ; 
OsTEO- AKTriHOJ’ATiiiEs {Tabetic Foot) , Tares 
Dorsalis. 

Table- -In Surgery, the name given to 
the article of furniture on which the patient 
is placed for operation ; in Anatomy, tin' name 
refers to the flat bone of the skull. 

Tablespoon. Prkscriring ( Weights 
a_nd A/easnres) ; Metric S', stem ; etc. 

Tablets. — Small, solid, disc-like bodies ; 
lozeng'es or troches. 

Tabloid.”— The form in which drugs 
are made up by Burroughs, Wellcome, and Co. : 
they may be plain, or sugar coated (when the 
drug is unpleasant), or coated w’ith keratin (when | 
the action of the drug is to be postponed till it i 
reaches the intestine). | 

Tache. — A S])0t or freckle or discoloration i 
(Fr.) ; e.</. the tacbes ceirbr<des or red lines lelt | 
when the finger-nail is drawn over the skin in i 
cases of meningitis, and the taches bfendtres seen ; 
in typhoid fever. See Meninges of the (Jere- | 
BRUM {Acute Simple Alcni ngitis^ Sipuptonis) ; 
Meningitis, Tuberculous {Symjdonis) ; .Mor- . 
rniNOMANiA {Diagnosis, JTeedJe Afay'Jcs) ; Tyi’Hoid • 
Fever {Complications and Sequel le, C t(tane<rus 
System). 

Tachiol. — A preparation of silver fluoride, 
a solution of which has been used as an anti- 
septic in surgery and in eye w’ork. | 

Tachy-. — in compound words tacliy- (Br. j 
raxe?, swift) means rapier, • e.g. tachyphrenia ! 
(rapid mental action).’ 

Tachycardia. — Rapid action of the ; 
heart. See Difuitiieria (Complications, Car- | 
diac) ; (tIout {Irregidar, Circidafori,^ System) ; 
Heart, Myocardium and Endocardium {Path- 
ology, Hypertrophy)', Heart, A eu roses oi* 
(Tachycardia)] Nose, Nasal Neuroses (Vaso- 
motor) ; Thyroid Gland, Medical {Exophthal- 
mic Goitre, Symptoms). * 

Tachyphrasia. — Hreat rapidity or 

volubility in speech ; logorrhoea. 

TachypnCjea.— Abnormally rapid res- | 
piration. See Hysteria (Disorders of the Res- 
piratory Organs). 


Tactilp.- beiating to or belongftig to the* 

! sense of touch; c.g. ta<'file corj) uncles or cdls 
(see PjiYsioi.ofi^', Ni:uRo-MuscuLAR iME(ai \,\ :sm. 
Tactile Sense), fitefUe ajihasia (see Atiiama, 
Clinical Features, Tart He Variety), a,nd far file 
fremitus (see GiiKST, Ci.iNKUAi. Inves'Moation 
OK, Palpation of Chest ^VaS ; LrN<>:, ^IVrercu- 

, T.osis » )!’, Physical Signs of Consolidation ; ) .ux(;s, 

; Emphysema* OF, Physical Signs \ Ih.EimA, Dis- 
j eases of, Ae,ge Plenrisif Sa'gns ; IAneumonia, 

I Clinical, Idp/Ccal Signs). 

I Tactus.-" Tie* sense of t(nieh, espe(‘ially 
I fi ^111 i!‘c liagnostic }K)int of \'ie\\ : e.g. taCfns 
' rrnd'fhs. the trained sense of touch devc'loped 
by the specialist or ('X])erit'need practAionei'. 

XfiOnia. — lu L)cscrij)tive Anatomy, the 
term taaiia is given to any hand-like structure ; 
e.g. the taoiia forntcis of the brain, and the 
tirnia coli of the large inU'stine. See PARAsrrEs 
{Ccstodes, Taqieii'orms) ; Hydatid Disease. 

Tsenicide and Tsenifuge. — ih 

structive to tapeworms : e.g. certain drugs, 
known also as vermifuges. 

Tagliacotian Operation. — Th o 

Italian rhinoplastic operation, the fla]) for the 
formation of the nost‘ Ix'ing obtaiiuxl from a 
distant part, e.g. the arm. 

Tailed Infants. Ntv Homo (Audatus. 

• • 

Tailor's Spasrp. See Neuhosks, oc- 
c u P Ai^ I < ) N ( E t iol ogy ) . 

Tait'S Law. — Tlie rule enimeiated by 
Lawson Tait tliat in diseases of the abdomen 
and pelvis (lestiaictive to health or threatening 
life (except cama'r), cxjfloratory abdominal sec- 
tion should be performed. 

Talt's Operation.-^- l^awson TaiFs 

method of r('p:liring tlu' perineum ; also, the 
removal of the ovaries and Eallopiun tubes for 
other diseases than eysts. See Pelvis, Pehineum 
and Pelvic Floor {Jbo'ineid Tean^ Oj)er<ition). 

Takadiastase; Mai.t; Knzymes^ 

(Hydrolysing, Diastota). 

Talalgia. — Pain in the liecl. 

Talipes..— Club foot. See Deformities 

(Chdi Foot, Congenital, yltv/v/Z/vd). 

Tallerman iVlethod. SVe Hydro- 
pathy (Hof Air A ppl I eat ions). 

.Tallquist's Mettiod.—A method of 
determining hiemoglohin pei'centages by com- 
paring the colour of a blood spot on filter-paper 
with a series of standard tints. 

Tal m a's^ Disease. — Myotonia ac- 
quisita, a nori-liereditary disease characterised 
by tonic muscular spasm. 
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• Talma’s Operation.— A;i operative 
method of t treating cirrhosis of the liver; 
ornentopexv or omentosplenopei^y. ^ee Drum- 
mond-Morison Operation. 

Talo-. — In compound words talo- (Lat. 
talu,% tlie hfql or ankle) means relating to the 
ankle ,or to the astragalus ; e.g. talo-calcanean, 
falo-fibial, etc. 

Tamar Indien. — A favourite prepara- 
tion of senna (confection) coated with chocolate, 
and tmily taken by children as a purgative. 
See Senna Inimca {Confectio Senna^). 

T amari nd us. — The fruit of Ta7nar)'itdus 
■indica is a constituent of the Confectio Seiniw 
mentioned above and of the Ta^na^' Indien \ it 
contains citric, acetic, and tartaric acids, potas- 
sium tartrate, and sugar, and it acts as a mild 
purgative, suitable for children (dose, 1 dr.). 

Tambour. — A drum-like instrument 
forming part of the recording apparatus in 
many physiological experiments, e.g. cardiog- 
raphy, See Physiology, Circulation {Changes 
in the Position of the Heart). 

Tampon. — A plug or pledget consisting 
of cotton-wool, marine lint, or other material 
satu lifted in an astringent, sedative, or anti- 
phlogistic drug, and inserted into one of the 
Cavities {e.g. 4the vagina or nose). See Uterus, 
Inflammation op {Treatment). 

Tannalbin. — Aj:,aimic acid preparation 
{tannin albnmiaiate), forming a yellowish, odour- 
less, aiK^ tasteless preparation whoso action is on 
the intestine {e.g. in chronic intestinal catap’h) ; 
its (Jose is 15 grains as an intestinal astringent. 

Ta.nniC Acid. — Acidum tannicum, or 
tannin, or digalliJ acid !^H.,0), is a 

markedly astringent acid obtained from galls ; 
it consists of glistening brownish scales, is 
soluble in water or alcohol, has an astringent 
taste and aif acid reaction ; its dose (when 
^given internally) is 2 to 5 grains ; there are 
three official preparations — glycerinuni acidi 
tannici.^ suppositoria acidi tannici, and t^'ochiscns 
acidi tannic i ] it is used both externally and 
internally as an astringent (coagulating albu- 
men) and luemostatic in many* inflammatory 
and relaN^d conditions (tonsillitis, pharyngitis, 
diarrhma, ulcers, piles, skiir diseases, urethritis, 
etc.), and as an antidote in poisoning by alkaloids 
and tartar emetic ; its incompatibles are mineral 
acids, alkalies, alkaloids, gelatin, salts of aiVa- 
mony, lead, silver, and per-salts^of iron. See 
Astringents ; Prescribing {Incompatibility). 

Td.nnigfen. — Diacetyl tannin, an astrin- 
gent, acting like tannalbin qn the intestine 
below the level of the stomach, and used (dose, 
10 grains) in* chronic diarrhoea. 


/ 

Ta.nnin. See Tannic Acid. 

Tapnilins*. — An offensive trade (leather- 
making), regulated by the Public Health Act of 
1875, by the Public Health (London) Act of 1891, 
by the Public Health (Ireland) Act of 1878, and 
by ^lie Public Health (Scotland) Ac£ of 1897. 

Tsinnoform. — A condensation product 
of gallotannic acid and formaldehyde (CoyH.,QOjg), 
which differs in its action from tannm by not 
uniting with thCf albuminoids in the stomach ; 
it i^ used in intestinal catarrh (dose, 4 to 8 
grains), and externally in burns, skin diseases, 
etc.,’ as an ointment or dusting powder. 

Tsinnone. — A condensation product of 
tannin and urotropin (C 4 ^H 42 N 4027 ), used in 
intestinal catarrh, etc., in doses of 1 5 grains. 

TannOSa.1. — A combination of tannin 
and creosote, which is believed to be decom- 
posed in the intestine into these two drugs and 
to have their effect 

Tansy. See Toxicology {Abort ifacients). 

Tapeinocephaly. — The* anomaly in 
cranial formation in which the vault is low and 
flattened (Gr. xaTretro?, lying low). 

Tapetum Nigrum.— A layer of pig- 
ment cells in the retina. See Physiology, 
N euro-Muscular Mechanism {Sense of Sight., 
Anatomy of the Eye). 

Tapeworms. See Parasites {Cestodes). 

Taphephobia.— Morbid fear of being 
buried alive (Gr. burial, <^oYio?, fear). 

TapibCa. See Diet (Boots and Tabers) ; 
Invalid Feeding (In Convalescence). 

Tapotement.— A form of massage or 
manipulation in which tapping of the skin is 
performed in various ways. See Massage. 

Tapping. — Aspiration or paracentesis; 
drawing off' fluid from a cavity, e.g. in ascites. 
See Ascites (Treatment) ; Meningitis, Tuber- 
cui.ous (Treatmerct] ; Ovaries, Diseases of 
(Ovai'ian Cysts, Treatmeih) ; Pleura, Surgical 
Affections of (Paracentesis Thoracis) ; Scrotum 
and Testicle, Diseases of (Hydrocele, Treat- 
ment). ^ 

Tar. — Therg are two official forms of tar. 
(1) The first is Pix Lujuida or wood tar, which 
is obtained from various species of Pinus ; it is 
a semi-liquid, brownish black in colour, and with 
a strong odour ; thfe residue after distillation is 
pitch, a black solid ; tar has many constituents, 
e.g. oil of turpentine, creosote, tphenols, pyro- 
catechin, xylol, toluol, resins, etc. ; if given 
internally, the (lose is 20 to 60 m. (in pill form) ; 
there is one official preparation, Unguentum 
Fids Liqnidae. (2) The second form is Fix 
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Carhonis Prceparata or {Prepared coal tar, 
obtained from commercial coal tar ; it is made 
up of phenols, benzene, naphthalene, antfiracene, 
and other hydrocarbons ; and there is one offi- 
cial preparation, Liquor Picis Carhonis (closely 
resembling ^ the well-known Liquor Carhonis 
Detergens). Tar is much used in the treatn^^nt 
of various skin diseases (chronic eczema, psori- 
asis, pruritus, etc.) j internally it is little em- 
ployed, but may be given as an expectorant in 
chronic bronchitis (as the Syruj^us Picis Liquidse 
or VinuDi Picis of the U.S.P., or as the can de 
goudron oi the French). See Dermatitis Trau- 
matica ET Vexenata {Special PruqLions, 
]Vorirers) ; Drug Eruptions (Papular^ Tar ana 
Carbolic Acid ) ; 1\soriasis, Treatment, Local). 

Tar Camphor. — Naphthaline (('lo^^s)* i 
See Naphthaline ; Naphthol. 

Tarantuiism or Tarantism.— 

Dancing mania ; choreic movements which were 
ascribed to the bite of a tarantula (a large 
spider or Tarantula axndice). 

Taras p. See Balneology {Switzerland, 
Alhaline) ; Mineral Waters {Alkaline). 

Taraxaci Radix. — Dandelion root 
{Taraxacum Officinale) contains taraxacin, tarax- 
accrin, asparagin, inulin, mannitc, salts, and 
rosins, and acts like calumba and other bitters ; 
there are three official preparations — Extraettuu 
Taraxaci (dose, 5 to 15 grains), Extractum Tar- 
axaci liquidum (dose, J to 2 fl. dr.), and Succus i 
Taraxaci (dose, 1 to 2 fl. dr.) ; it has been used , 
as a stomachic in the same class of cases as i 
calumba, and also in chronic congestion of the i 
liver and spleen. ^ i 

Tsirdieu’S Spots. — Subplenral and • 
subperi cardial ecchymoses found in cases of 
death from strangling, and asphyxia from otlier 
causes. See Medicine, Forensic {Death from 
Asphyxia, Post-mortem Appearances). 

Tarnier’'s Forceps. — French mid- 
wifery forceps to which Tarnier added the axis- 
traction rods, plate, and handle. See Labour, 
Operations, Forceps^ {Cohiffinsation Curve). 
Other obstetric instruments were invented by 
Tarnier ; e.g. Tarnier's basiotribe (a combined 
perforator, basilyst crusher, and extractor) and 
TarnieFs cephalotribe {with feiiesty'ated blades). 

T cirs^l. — Relating to the tarsus (Or. raperos, 
broad or flat part) of the foot or of the eye ; e.g. 
the tarsal arch, tarsal cartilage, tarsal glands, 
etc. See Eyelids, Affections of {Anatomy). 

Ta.rsa.lgfia.. — Pain in the tarsus, often 
rheumatic, gottty, or associated with flat foot 
{q.v.). 

T a.rsectomy. See Deformities {Talipes 
Equino- Yarns, Treatment). 


Ta.rsitis. — inflammation of the* tarsus of. 
the eyelid. See Eyelids, Affectic^^s of {Affec- 
tions of the Guilds uf the Lids, Tarsitls). 

TstrSO-. — In compound words tarso- (Or. 
rapao^s, broad part) means relating to tli^ tarsus 
of the foot 01* of the eye ; e.u. ta7'Sochedqf)histy 
(plastic operations on tl^e edge of \he eyelid), 
iarso-inetaUwsal (relating to the tarsus and 
metatarsus of ^he ibfit), and tarsotomy (removal 
of tarsal cartilages). 

Ta.rsorrha.pHy. — A plastic operation 
o?'* tlir . y('lids 10 diminish their eversion. tSVe 
Eyll.os, AFFKcrioNs OF {Lagophthalmos, Treat- 
men f\. 

Tarsus. See Ankle-.Ioixt, Peg ion of, 
Diseases { Diseases of Tarsal Hones and Joints ) ; 
Eyelids, Affections of {xinatomy, Sycosis Tai'si, 
Tarsitf% etc.); Fractures {Tai'sus). 

Tartar, Cream of. — Acid potassium 
tartrate. See Potash. 

Tartar Emetic.— Tart arated antimony 
or potassio-tartrate of antimony. See Anti- 
]\iONY : Toxicoly {Antimony). 

Tartaric Acid. — Tartaric acid or 
hydrogen tartrate (C^HcO,,) has the general 
action and uses of tlie acids, is very sohil^e in 
water, and is incompatible with p()ta.slj, lime, 
mercurial and lead salts, and witli vegetalflo 
astringents ; its dose if^ 5 to 20 grains ; it is 
much used for making eflervescent drinks. » 

Tashkend or Tashkent Ulcer. — 

An endemic disease of Tashkend (Russian Turke- 
stan)^ characterised by the appearance of an 
indurated red spot on the face, followed by 
ulceration ; Sai'tian disease. 

Taste. See Brain, TumiAuls of {Localising 
Symjitoms, Tastef', Ear, Middle, (hiRONic Sup- 
puration {Otitis Media Pnrnlenta CIm}'nica, 
Symptomatology) ; Fifth Nerve, AEFEeuToxs of 
( Affections of Taste) : i b.osso-1 ’nAioiN(;EAL N er VK 
(Clinical Features ) ; 11 Y.'^’ERIA (Sensory Disorders, 
Ana>sthesia) ; Mind, Education of the {Senses,* 
Education of) ; No.se, Examination oj' the 
{Sense of Taste) ; 1’aranoia {Progressive System- 
atised Insanity, Hall uci tuitions of T(tste)\ PuYvST- 
OLOGY, NeUKO'MuSCUT;AR MegHANISM (>SVaiSe of 
Taste) : Pregnancy, Affections and (^ompijca- 
TiONS {Jfet'vous Systetg). 

TattOOingf. See Skin, Pi g m en tar y 
Affections gf {Spurious).* 

* % 

TaupO. Balneology {Nmc Zealand). 

Taurocholic Acid. See ihiY.sioi.oGy, 
I'Yiod and Digestion {Bile, Chemistry). 

Taxis. — Manipulation (literally, arrange- 
ment, Gr. Ta^t 9 , from rdo-a-io, I arra^ige), especi- 
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•ally for the red net ion of a hernia or of a retro- 
verted uter\ifl. See Hernia {Strang td at ed^ Treat- 
ment). ; 

Tay'S Choroiditis. — Senile choroiditis, 
affecting specially the choroid round the macula 
liitea.,, ' 

T-Bandag'e. See BANOAC^iES {Made 
Jhvidages). ' ^ 

Tea. See Angina Pectoris {^tlology, Al- 
cohol, Tea, and Tobacco) ; Appetite (Ao.sns* of, 

; C'affeina; Diet {Beverages) Tfaipeua- 
TURE {Dinnud Variations). 

Teal6’s Amputation. See Ajirui a- 

TIONS {Through the Lower Third of Leg). 

JVote. — The name is also ^iven to an amputa- 
tion of the arm and thigh with a long hap. 

Teale’S Grate. aSVc Ventilation and 
Warming {Open Fires). 

Tears. See Lacrymal Apparatus, Dis- 
eases OF ; Hysteria {.Disorders of C ircnlatiem). 

Teaspoon. See. IhiEsiTUiUNG {Weights 
and Mcftswr^’s) ; Metric System. 

Technic or Technique. — The 

method of performance of any operation or 
test ; the special details or modes practised by 
jiny ()])erator ; the practical part of an operation 
as opposed to tlie theoretical. 

1 ectocephaly. — An abnormal form of 
the head, due to eaily ossification of the sagittal 
suture. 

Tectori U m. A covering, e.g. the tectorial 
membrane of the organ of (ku'ti. 


Teeth. 

1. Comparative' Anatoyiy OF Teeth . 512 

2. Anatomy and Physiology Vf Teeth . 517 

5. Dental thvRiEs . . . . d18 

1. Diseases of the Pulp . . . 523 

5. Diseases of Peridental Memrrank . 527 

(>. Alveolar Arscmoss . . - 528 

7. Exostosis ..... d29 

8. Pyorrikea Alveolaris . . . 530 

9. Dental Necrosis . . . ■ . 532 

10. Arrasion and Erosion . . . 532 

11. Electro-Cataphorplsis . . . 533 

12. Ora?^ Sepsis and General Bacteri- 

ology OF Mouth . • . . . 533 

13. Antrum Empyema .... 537 

14. Neuraiuhas of Dental Origin . . 537 

15. Tooth Extraction. H.emokrhage . 538 

16. Mf.chanical Dentistry . . . 539 

17. Bridc.e and Bar Work, Artificial 

Crowns, e:tc. .... 540 


See also Achondroplasia {Clinical Features, 
Late Dentition ) ; Breath {Smell ) ; Children, 
DEVELOPMENr OF {Dentition) ; Children, Clint- 


i 


cal Examination *^of {Mouth and Throat ) ; 
Convulsions, Infantile {Causes ) ; Cornea 
{Kcrafiiis, Causes; Syphilitic, Diagnosis ) ; 
Deformities {liickets ) ; Diabetes Mellitus 
{Symptoms, Alimentary Canal) ; Facial Spasm 
{Treatment ' of Decayed Teeth) ; Headache 
{Ceruses, Reflex, Teeth) ] Larynx, Laryngismus 
Stridulus {Etiology, Reflex Causes) ; IjYMPHatic 
System, Physiology and Pathology { Disease's 
of Lymphatic Glands, Causes o f Lymphadenitis) ; 
Mental Deficiency {Cretinoul Cases, La.ie 
Den*iti,on)\ Mouth, Injuries and Diseases of 
THE Jx\w {Fr<tctnre of Jatc, J^eriostitis, etc.) ; 
Neurasthenia {Symptomatology, Decay of 
Teetli)', Nursery Hygiene {MovilL and Teeth)', 
Orbit, Diseases of the {Orbital Celluruis, 
Causes) ; lliCTCETS {Clinical Fe(ttures, Dentition) ; 
Stomach and Duodenum, Diseases of (General 
Etiology, (Jarioiis Teeth) ; vSyphilis {In Children, 
Teeth ) ; Thyroid Gland, Medical {Exophthalmic 
Goitre, Symptoms, Teeth ) ; Toxicology {Chronic 
Leful Foisoni)ig, Symptoms, Teeth). 


Tephti are liard, calcified organs of variable 
shape, size, and condition of calcification. In 
man and the mammalia generali'y, teeth are 
I only dcAxdoped in the mandible and maxilla, 
whereas in Keptilia and Pisces teeth arc also 
found on the tongue, palate, pharynx, etc. 

Teeth are derived from the epithelial tissues 
I of oral cavity, cpihlast, and meso))last layers, 

I and thus belong essentially to the tegumentary 
I or dermal s^-stem. This analogy of the tissues 
I is well exemplified in the lower vertebrates, 

I whore the gradation between teeth, bony plates, 

I scales, spines, etc., is well shown. In some 
I cases in the human subject deficiency of teeth 
; is accompanied by want of, or deficiency of toe 
' nails, finger nails, and hair. 

I Function and Forms of Teeth . — The principal 
i function of teeth in most animals is to aid in 


the preparation of their food for digestion, or 
for holding or tearing their prey preparatory to 
swallowing. But they subserve other purposes : 
speech and appearance in man ; attack and 
defence in the carnivora. The extinct Dino- 
theriiim, with its^ two long, curved tusks 
projecting downwards ii^ the mandible, used 
them for digging up roots upon wfiiich it fed. 
The walrus helps itself along over the slippery 
rocks by means of its tusks, Avhile the beaver, 
M’ith its powerful jaw and chisel-shaped teeth, 
is able to cut down the hardest of trees with 
which to form its dam. The serpents 'use their 
teeth for retention of their victims, while the 
poisonous ones are also able to paralyse previous 
to swallowing ; their teeth are also used for 
defence. The teeth of fishes are largely used for 
prehension, or for tearing their, slippery prey. 
The function of some teeth is difficult' to make 
out. For example, the wart-hog {Sus Babirussa), 
with its two recurved teeth passing upwards 
and backwards over its skull, which they some- 
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times penetrate. Layard’s 'whale {Memplodrui) | Nearly all . Hatrachians and Keptiles have a* 
has also a curious arran<j:euient of teeth, which ! constant succession of tet lh, with the oxcepliou 
passes from the mandible* upwards aii!l back- I of some (^f tl^^i lizards {Unttt’ria). (uUK'rally, 
wards, crossing each other from left to right j they possess two vows of teeth extending bark- 

over the beak of the aninnri. ^ | wards beyond the line of voiiuu'ine^ teeth, I'he 

The fornvs assumed by teeth are very diverse, i Australian lizard has broad, crushing spheroidal 
Teeth, oi' organs analogous, are found in The ; crowns to its Teeth inst-e of ])oint^.# 
gizzard of the common crab aiid in some insects, , The toad is edentulous, while the frckg has 
uotaVdy the cockroach of our kitchens. Jn only one row of shoi^ teeth upon the margin of 
several of the Protozoa a comj^licated arrange- | the maxilla : •there are oone present in the 
iiamt of tooth-like bodies found. The . mandible. Th.- teeth of the newt and sala- 
gardeii snail has a crescentic jaw-plate in*tlie ! mander are very similar to those of eels, and are 
roof of the mouth and the radula, a membranous . tipped ith enaia(‘i. Th(‘ siren has on its man- 
ribbon bristling with teeth in the lower, The j dibi: horny diealh and several rows of small 

radula being used as a saw for cutting down teeth, while the maxilla is toothless.. The ex- 

leavcs, etc., upon which it feeds. The wlndk i tinct Patrachian hahyrintho(h‘ii was an enoi-inous 
of our shores has its tongue or lineaial ribbon ; animal. It had rows of very lai'ge pointed 
bristling with a regular ari-angement of sliarj)- teeth in the mandihle and maxilla, and also 
pointed teeth. Tlie eehiims or sea-nrehin has palatine teeth. The structure of theii' ter'th is 
at the entrauce to its oral cavity five sharj)- : most interesting. Tlu^ whole tooth is made up 
pointed teeth, which are implanted in separate ‘ of dentine, and ])resents a series of 'jiulpules, 
movable jiortions of the jaw. TJie ttaitli grasp ! with numerous dentinal tubules radiating from 
the food, and it is then passed on to he ground ! the centre of pulpule to the periphery, and 
down ])y the movable segments of the jaw. [n ■ intercommunicating with the systems in their 
the higher vertebrate fishes simple conical teeth I neighbourhood, ])roducing a most elaborate 
abound, the 'highest form being found in the i ]>attt‘rn when viewed by the microseo|^e. Turtles^ 
pike with its bristling array of strong, curved, ! and tortoises have no teeth, hut th(^ margins of 
pointed teeth, or in that of the wolf-fish ; their jaws are sheathed in horny eases. The 
{Anarrhirhas Lupus) with its powerful jaws ; vegetable feeders have Idunted margins to their 
and caniniform teeth in front, for tearing from jaws, the carnivorous having sharp mai'ginsf 
the rocks shell-fish, and its etpially powerful, | Crocodiles, ga vials, and alligators have their 
pavement-like, crushing tcetli behind. In the ; jaws arnu'd with powerful sharj) ednieal teeth,* 
skate family flattened plates generally represent ; which vary much in* Itirm and size in the 
the teeth, several of the rays having in addition ! diflere.nt species. In the crocodile the nuniVer 
a sharp-curved denticle growing out from the i of teeth seems to remain* the same throughout 
plate. The shark possesses a wonderful | its lifetime, hut they increase in size with age. 
armament of teeth, composed of a series of ! The teeth are lodged in distinct sockoL^, and 
triangular serrated flattened cones arranged ^ nre constantly being renewed ; the suceossional 
tier upon tier, in the two jaws, and attached i%loeth in various degrees of development lie 
to the tough fibrous membrane covering them, i telescoped, one within the other, in th(‘ hollow 
Their teeth are constantly being renewed as i root of the tooth, so that whcn*one is broken or 
the marginal ones drop off. The next row | worn out, the neTt in succession rejjiaces it. 

takes their place. This is brought about by Among lizards there is great variation in the 

the upward movement of the membrane carry- form of their teeth, some being blunt and 

ing the teeth. Some of the extinct sharks had rounded, others having thin serratefl# edges. The 
enormous teeth, and must have been very successioiial teeth are df;veloped at their inner 
formidable animals. The inyyine has a single I bases. The monitor lizard has a complicated 
pointed tooth in the palate, and two serrated ! arrangement of the pulp in its teeth, which 
plates upon the tongue. The tench has one j divides into a number of processes at their base, 
grinding tooth on the occiput, opjiosed to which , Vascular dentine, so common in fishes’ teeth, is 
are two jaws in the pharynx below, which carry i likewise found in the teeth of some sauriaris. 
teeth. Some fishes have the bones of the fore- | Tlie enormous extinct Iguanodon had i^owerful 
part of their head blended tog^ither, forming | palmate-shaped teeth-r-the inner side composed 
a kind of sharp-cutting beak. This is well i of vas<j-dentine, the middle of dentine, while 
shown in the globe-fish {Tef radon fahaka). the other serrated surface is enamel only. 

Other toothless fishes are the sturgeon, padde- A^es . — None of the kiicfwn species of birds 

fish, etc. • possess true teeth, although n Ambers of them 

Reptilia arul Batrachia. — In this group of have tooth-like V>odies on their mandibles, such 
animals are femnd some remarkable forms of as the motmot and toucan. The plant-cutters, 
teeth, exhibiting, however, onl^ a higher j Phytotomidje, have, in addition, tooth-like bodies 
development of the cone. The teeth are j in the interior i.^f their mandibles as well, 
neither so numerorts, nor so widely distributed j Parrots in the foetal condition are said to possess 
upon the bones of the oral cavity, as in fishes. [ germs of teeth, which, however, disappear later 
VOL. IX 
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on. Of extinct birds there are several which 
had true teeth, as we learn from Professor 
Marsh, The Ichthyornis was described by him 
in 1(S72. l>oth jaws were furnished with com- 
pressed pointed teeth covered with enamel ; 
there 'f/ere forty-four in the mandible, and an 
etjual* number in the maxilla, and these teeth 
wen' fixed in distinct sockets. Another ^i<i:an tic 
bird with teeth was the Jlf^^yferoyvtis ret/alifi ; its 
teeth were planted in a groov<^« extending the 
whoh' length f)f the mandible, an^ had sharp- 
j)ointed crowns covered with enamel, and sup- 
ported on strong fangs. 

MamnmJ in. — In nearly all the mammalia 
there are [)res(‘?it definite sets of teetli, of 
constant number, form, and position. S( me, 
however, only develo]) one set of teeth, and 
calk'd Mono[)hy()dont — th(^ armadillo and sloth 
being examples. The larger proportion of mam- 
mals have a primary and secondaiy series of 
teeth ; no animal, so far as is known, having 
more than tw() sets of tec'th. Animals wliich 
have two sets of teeth are termed Diphyodont. 
The sim})lest form of mammalian tooth is found 
in the dolphin, with its numerous single-rootcfl, 
C(niical-pointed, homodont teeth, there being no 
' successional teeth ; it is also monophyodont. In 
the majority of rnaimnalia the teeth present 
certain flefinite shapes which arc characteristic 
of i^]\ of them. Thus, in the premaxilla there 
are })resent four single-rooted, cutting teeth 
'incisors, th(*ii come the prominent canines, pre- 
molars, and molars, the fatter of which subserve 
tht^ purpose of grinding down food ; dentitions 
like that of man are t?ermed Heterodont. The 
typical mammalian dentition mav l)e put thus: 
-1-1 2^.: ] Vnn j M :; = 44. 

A peculiarity of some mammalian teith is 
that of persistent growth. This is exhibited in* 
th(' teeth of Ivodentia — beaver, rat ; also in the 
molars of the iloth, tusks of Babirussa, and 
elephant. Such teeth, thoujih worn down at 
the point, continue to grow from the pulp at 
their base, and thus make up for loss. When 
from any c;\use the normal wear of the tooth is 
})revented, they sometimes grow so long as to 
prevent the use of the jaws, and death from 
starvation ensues. 

Mammals may be roughly divided info classes 
thus: (1 ) Carnivora, (2) Troboscidea, (3) Ungu- 
lata, (4) Bodentia, (5) Edentata, (6) Marsupi- 
alia, (7f Insectivora, (8) Chiroptera, (9) Quad- 
rum ana. 

Land Carnivora. — Dental formula, I C | 
Prm !r I = 30. This type of dentition is 
well shown in the FelidcX', which have short 
powerful jaws,*^ with strong muscular attach- 
ments ; the incisors are small, sb as not to inter- 
fere with the use of the sharp-pointed, promi- 
nent, trenchant blades of canines, which are 
used for seizing and killing; their prey. The 
molar teeth have irregular ridges, and articulate 
with each*^ other like scissor blades; they are 


used by the animal for removing the remainder 
of the soft tissues from the bones of their ^ 
victims* and likewise for crushing the smaller 
bones. The other members of this family — 
dogs, cats, hymm^s, racoons, and bears — all 
possess modifications of the saipe dentition 
adiTpted to suit their varied requireilients and 
purposes. 

Marine Carnivora. — The teeth of this grou]) 
of animals are well exemplified in the dolphins 
and seals, with ^heir long, narrow mouth, wide 
ga|)e, and numerous sube(pial, conical, sharj>- 
pointed teeth, well adapted for seizing and re- 
taiiiing their slippery prey. The dolphin has 
some 200 teeth in its jaws, which interdigitaO' 
with each other. 

The walrus, TricherJiuR Roseinarvs (dentnl 
formula, 1 t (.1 i \> •■y has a veiy peculiar den- 
tition, in the form of two enormous upper 
canines, whi(di incline dowinvards beyond the 
lower li]). They are teeth of persistent growth, 
jind are composed principally of dentine, witli 
a thin coating of cementnm. The walrus uses 
these great tusks in tearing fi'oni the rocks the 
shell-fish and seaweed upon which it feeds, and 
its tusks are also used to assist it in progression 
over the ice and rocks : the male is said to use 
them as sexual wea])ons. The s])erm whale has 
a good armament in the mandible, of conical 
enamel-tipped teeth, some 40 to 60 in number, 
and only a few stunted teeth in the maxilla. 
The so called toothless, or whalebone whale, in 
the fcrtal condition, has present in both jaws 
series of calcified teeth, which, however, are 
destroyed by absorption prior to birth. In tlie 
adult condition the baleen plates, wliich hang 
down from the palate, represent the teeth, eacli 
baleen plate being developed from a vascular 
papilla. 

In the iiarwal {Monodou m(mocero^) only two 
canine teeth are found in the maxilla. In the 
female, although these teeth grow some 8 inches 
in length, they never erupt. In the male one 
tooth (rarely two) continues to grow from its 
persisttuit pulp till it attains the length of some 
10 to 12 .feet; this tooth is ahvays the left 
canine, is (piite straight, and is marked by spiral 
grooves, winding from loft to right. The func- 
tions of this curious tooth are supposed to be 
for spearing fish upon which it preys ; it is said 
also to be used for making air-holes in the ice 
during inter. 

Broboscidea. — There are only two living 
representatives, the Indian and African ele- 
phants. 

Indian elephants have two tusks, incisors, in 
the maxilla, composed principally of dentine, 
the ivory of commerce. They are less in size 
in the female than in the r»ale ; they have 
molars f, v»hich are very large, and are com- 
posed of irregular parallel plates of enamel and 
dentine, fused together with cementum from 
before backwards; the enamel plates number 
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from 4 to 27. African ele^iants differ in mitny i 
respects from Indian. The tusks are large in | 
both sexes ; the molar te^th present *lozenge- i 
shaped plates, and the number of plates is very ■ 
much reduced. Of extinct Uroboscidea the well- ; 
known mai^moth, ElepJta,^ pr uni ye possessed ; 

two enormous tusks 8 feet long, strong, tlfick, ; 
curving upwards and back'”afds, and altogether ; 
was a •much larger animal than any known j 
elephant. The mastodon, another extinct ! 
animal, resembled the eleph^int, the molars, i 
however, being much simpler in charaeti'r, more 
tubercular, and free from cement. It had two 
small tusks, incisors, in the mandible. • 

Ougulata. — As examples of this class mq 
might take the horse. Dental formula, 1 V \ 
I’rni I M 5 — 44. The incisors present a curious 
dipping down of the enamel, constituting the 
pit or peculiar mark, from which liorse-dealcrs 
are able to tell the age of any animal they 
inspect —the regular rate in which it is worn 
d(jwn in the different incisors indicating this. 
Tins mark is due to the inffection of the enamel, 
or a raising up of the siugulum. 'hhe incisors 
meet with an edge to edge bite, causing a rapid 
wearing awa*Y of the teeth. The molars ar(* 
long and strong, the enamel plates as.^uniT^ very 
intricate patterns, the interspaces being tilled 
up with cementum. As the teeth get worn 
down they eontimu' to grow, though tliev have 
not persistent pulps. 

hhinoceros. — Dental formula, 1 ( - U Prm j 

M This deutition differs in many respects 
from that of the horse. The molars are of very 
intricate pattern, though not so com])lex as that 
of the horse, and present a rough, raised surface 
admirably adapted for gritidiug the tough roots, 
etc., on which it feeds. • 

Wild Boar. — Dental formula, 1 C \ Prm ;! i 
M :! =40. The upjper incisors stand apart from 
eacii other. The same teeth in mandible stand i 
straight up in an almost horizontal position ; 
the canines are large, conical, and }>rominciit, 
and have persistent pulps. The maxillary ones 
incline downwards, then outwards and upwards; 
the lower ones, outwards and upwards ; the ; 
molars increase in size from^ l^)eforc backwards, , 
their masticating surfaces ])reseiiting rounded 
conical cusps. Another member ol the family, 
Sits Eahirnsfuij is remarkable not only foi 
having enormously long maxillary tusks, canines 
piercing the upper lip, and curving •upwards 
and backwards, but also for the curious structure 
of their * last molar teeth ; these are very 
massive and composed of prisms of enamel, 
surrounding a central mass of dentine, embedded 
in the cementum which unites them into one 
tooth. 

Rodentia. — lUie capybai a is the largest rodent. 
The molaVs and incisors grow from persistent 
pulps, Dklolars ^ are large in size, and*are com- 
posed of a series of irregular plates of dentine 
.and enamel fused ^ together with cementum. 


The incisor^ are l<»ng and sealpriform, and. have* 
persistent pulps. Enamel is only ])reseul on 
the fi'ont iiurfa 4 ;e of the tooth, whic^Ji kecp^ the 
tooth always sharp, by the wearing away oi the 
softer dentine behind. In hare^ and rabbits 
the molars havt' persistent pulps, but Jn cats, 
mice, and ])eavers the . n'lli havei foots then^ 
is a wide diastema bctweiai the ineisen' and 
molar teeth, and s(M#ietii>ies between prcmolars 
and molars. • 

Edentata..* 'riiis ?iame is given to animals 
in which then' an' no ineisoi-s pi'cscmt in the 
i)itei“i' '\iffarv l)<)i\e. Though true of most* of 
thi.;.' a fow have upper ineisors, th(' ei'utrals iu 
all case,, however being a))sent. As rule, the 
dentitions in this grouj) a.re liomodont or mono 
phyodoiit, eveept th(^ two-toed sloth. Ihe ti'eth 
; are very sim])le in form, and do not differ to 
' any extent, cxcejifc in size, iu the various parts 
of the mouth. The te(dh have ]a‘rsistenl [)ulps, 
and consist chieffy of dentiiu* and va.so-<lentine. 
The armadilh) has on an average some o2 tt'clh ; 
priodon, 100 teeth. Sloths have IS teeth, prin 
eipally composed of vaso-dentine. 

MaVsupialia. — The typical marsupial denti- 
lion is I E 1 ITni i; ^'J^ey are, 

peculiar in having only oiu' deciduous tooth, a 
molar on eitlau' si<^le of the jaw'. J hey all 
|)ossoss tubular enamel except the wombat. 
The dental formula of this animal is 1 ] *(.' i; 
Prm J M }=- 2 1. Its dentition greatly resem))l(‘s^ 
th(‘ rodent type. Like them it has*larg(’ ehisel- 
shaped incis(.>rs, eovei^*(4 w’ith cementum, and 
vvith long fangs growing from persistent ])Ulps ; 
its molars also are of persistent growth, aaid it 
has no deciduous teeth. 

Insectivora. — Tlie best-known animals *111 this 
'‘lass '•are hedgehogs, shrews, moles, and liying 
• lemur. In the hedgehog the dental formula is 
I :! E e Prm .Nf Fn the maxilla tluu'c 

is a wide s[)aee lictwi^eii the •central iiK'isoi's, 
which are caninih*wm in shape and larger tlaui 
the others j all the other teeth up to tFie thiid 
molar resemble ])remolars iu sliapc. Tlie Fourth 
premolars and the thna* molars Jiave strong 
sfpiare crowns, with louv w(*ll-deffncd cusps, and 
have each four roots. In the mandible the 
teeth present similar appearances, but are rat her 
^ smaller in size. Another member of the family, 

. the tlyinc! lemur, has a v(*ry 

curious dentitioli. The maTidiF)ular huusors are 
! divided by a number of longitudinal fiivisions, 

' giving an appearaneeisimilar to that of a corn!). 

. ?t Fias a well-marked priJJiary dentition. The 
: teeth of Insectivora have all a very thick coating 
; of pummel, and pigmentation of this tissue is 
‘ well marked. 

EFiiroptera are divided into Insectivorous and 
] Erugiverous. Deiit'al formula of first, I i 
! Prurd M = The insectivorous bats have 
very small incis<v*s, rather large canines and 
prcmolars ; tlie molars are covered with shaip 
cusps similar to insectivorous tt^th; some 
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develop milk teeth, others do not. 'Jhe vampire 
bat, Desniod.'iis, has a specially modified denti- 
tion. It ivas only one incisor r on Qither side 
which is large, hut thin and sharp edged, and 
with which .the wound is made. The inferior 
incisorV are small and slightly notched, the 
canines largr, hut the posterior teeth are sonm- 
what dwarfed. Frugiverous 1 )ats, dental formula, 
1 H U ^ Frill f. i\l The /:eeth have a diastema 
between them, the incisors sma^.l*, canines ratlier 
largo ; both premolars and mol»^rs are of a 
simpler form, slightly compressed, and have 
slight cusps on their outer surhice. 

thiadrumana. — This group embraces lem- 
uridie, lemurs, simiidie, old and new world 
monkeys, anthropidfe, man. The lemur :s a 
native of Madagascar, and its dentition diiiL^'s 
somewhat from that of the monkeys. The 
majority of them have the maxillary incisors 
very small and widely separated from each 
other. ^ In the mandible there are prescait 
four long, thin, narrow, incurved incisors, and 
two canines ; the premolars are narrow, sharp 
teeth, the molars armed with long sharp cusi^s. 
The maxillary molars in many lemurs have four 
, cusps connected by an obli(jue ridge, as in man 
and monkeys. A curious member of this family, 
which, both in appearance and in its denti- 
tion, approaches closely that of the rodent, is 
fouAd in the aye-aye (Chiro^?i?/s). It has a ])air 
^of narrow, curved ui)per and lower incisors, 
which grow' from persistent pulps. Owing to 
the obliquity with whi(5h«they strike each other, 
and the absence on the lingual surfaces of 
enamel, the edge of thh teeth, like the beaver’s, 
is always kept sharj). There is a consideral)le 
diastefna between the incisors and the next teeth 
present in the jaws, which have the appe^rance 
of molars — four maxillary and three mandibular :t 
they are rooted teeth, are not of persistent 
growth, and rei^emble the molars of rodents. 
The deciduous dentition present in the animal, 
which differs entirely from the rodent type, 
proves its Icmurian origin. 

Simiidfe ^re divisible into two groups : the 
old and new world monkeys. The latter differ 
in many respects from the old world monkeys, 
notably in their dental formula, which is I # 
\ Prm [\ M = 36. In a large numVker of the 
members of this family the anterior and pos- 
terior cusps of the molars are joined by an 
obliquei ridge. The old world monkeys have the 
same dentition as man, I c C \ Fnn | M =32, 
with some modifications as regards size, shape, 
and arrangement of roots. The anthropoid 
apes which approach nearest to man are^ the 
orang and gorilla. In the orang the centrals 
are larger, the laterals somewhat caniniform in 
sh4pe, the canines stronger and much longer 
than any other tooth, and are less in size in 
the female. The first max*dlary premolar is 
caniniform, with a large outer cusp and small 
inner one,^a ridge of enamel uniting the two. 


The second premolars are three-rooted. The 
mandibular incisors are large and strong teeth ; 
the first premolar -has scarcely any appear- 
ance of an inner cusp ; the second premolar 
has a well-developed inner cusp. The molars 
are similar to those of man. Although the 
godlla has a configuration very like •■man, the 
dentition differs "considerably. The jaAvs are 
massive, and there is a considerabh^ space 
between the maxillaiy incisors and canines. 
The first mandibukir premolar is shaped like a 
caikne, and the third molar is the largest of 
these teeth, differing from man. The maxillary 
caiiines in the male appear after the eruption 
of the third molar, and are about half as lung 
again as any of the other teeth, being used as 
sexual Aveapons. All the (^hiadrumana have 
Avell-marked dentitions. Teeth of man, I z C { 
Prm M = 32. Deciduous, I y C ] M H = 20. 
The maxillary central incisors are the largest ; 
the anterior approximal surfaces are longer than 
the distal, making the inner angle more acute 
than the outer, the labial surface is concave, 
the lingual convex, the root is cylindrical, taper- 
ing from the neck to the apex. Lateral incisors 
are smaller, the distal surface is rather concave, 
the nVesial convex, while the shape of the root 
is similar to that of a central. Lower central 
incisors are smaller than the upper, and are 
also smaller than the lower laterals ; the distal 
angles aix^ only slightly rounded off, differing 
from the upper; the roots are much compressed 
laterally ; maxillary canines, labial surface con- 
vex both ways. There is a Avell-rnarked longi- 
tudinal ridge, dividing the tooth into tAvo 
unequal parts ; the cutting edge at the mesial 
part is sharp, the distal sloping gradually. The 
roots are* large and cylindrical ; the loAver canine 
is somewhat smaller in size, and the root more 
compressed from side to side. l^remolars : 
up])er larger than the lower, labial surface 
greater than the lingual ; there are tAVO well- 
marked cusps separated by a transverse fissure. 
This tooth usually has two roots. Second 
premolar resembles the first, excepting the root,. 
Avhich is generally single. First mandibular 
premolar : the inner cusp is considerably smaller 
than the outer its root, is someAvhat rounded. 
Second premolar : the inner cusp is larger than 
the outer ; the outer distal side is often thickened, 
giving it the appearance of three cusps ; the 
root is the same as the first premolar. Molars : 
maxillary soipewhat square in shape, with 
rounded edges on the grinding surface ; there 
are four well-marked cusps ; the antero-internal 
is the largest, being connected by an oblique 
ridge with the porstero-external : there are two 
fissures between the cusps, buccal and lingual. 
These teeth have three roots — p^datine, anterior, 
and posterior buccal. Third molars vkry greatly 
in shape- and size ; the roots are usually fused 
together ; it has three cusps, tAvo of Avhich are 
buccal. 
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• Genesis of the Teeth 

At about the seventh mbiith of intra-uteriiie 
existence there is observed, on making trans- 
verse sections, in the nei^ld)Ourli,ood of the 
future alv(K)lar borders, a dipping down and 
proliferation of the oval epithelium. Later on 
little processes begin to dip down into the 
subnuiCous tissue. These processes at tbeir 
extremity assume a rounded appearance, in- 
creasing gradually in size and* breadth : at the 
same time the bulbous jawtion at its dec»pest 
part becomes concave, the inner sui*face v)f which 
is lined with columnar colls, from whicli^tlm 
(mamcl of the future tooth originat('.s (Fig. 1 ). 
In the submucous la 3 U‘r there is now noticed an 
upj’ising of this tissue, which ])res^big upwards 
moulds itself to and is surrounded l)v the con- 


enamel organs of the central, lateral, canine,’ 
first and second molars appear succession 
during tlv-' sc’Si'uth week of fmby life, their 
respective dentine germs during the ninth 
week. The calciHcation of the c^uitral lateral 
incisors and ^canines commences at thf seven- 
teenth week of embryo; h’ lif«', thni«of th*e first 
and sccondpnolars a wet'l' later. 


Eru}>^ii,n of Tvi'tl;. 

7th month . 

7th to Dt'i 
12th t, ,14th 
‘ *th Lo JOtli 

I'^ditndGth 


Pri mart/. 

Central incisors. 
I.ateral incisors. 
First molar. 
Canine. 

Second molars. 


At live \-ears of age tluj deciduous teeth at 
several parts of tin' roots are attackerl bv ab- 
sorption aud gradually destroyed, to make wav 
Surface of or.il Ciivity 


Eiiithelial 
nl)l)on for 
develop, 
riient of 
]>eri)iaiient 
tooth. 

Ciianu'l 



Kpitlielial 

eeJls. 


PevelopiiiK 

tooth. 


iione. 


Ueijtine ^enn. Saeculus 
Fio. 1. 


cave surface of emuncl germ. Tiiis is the den- 
tinal germ. From the base of this dentinal 
germ there originates aca[»sule of fibrous tissue, 
the saeculus, which gradually sufrouuds the 
developing tooth, and eve^jhiVilly cuts off the 
neck of the enamel ftrgan from the mass of 
epithelial cells. Tlie inner layer of the saeculus 
at a later period forms the coiiumtiim and peri- 
dental membrane of root. Each enamel organ 
is thus composed of a sort of cap surmounting 
the dentine germ. The former*is connected by 
a narrow epithelial band (the neck of the enamel 
organ) with the oral epithelium ; part of this 
band eventually forms the enamel germ of 
j>ermanent tooth. The dentine germ consists 
of fine connective tissue nucleated cells and 
blood-ves^sels, \?^hich anastomo.se freely ; later on 
nerve fibrils are also formed. The external 
layer of cells and odontoblasts \vhiclf form the 
dentine are nucleated or columnar in form, and 
collectively are called membrana eboris. The 


1 


I 

i 


for their successors. This is brought about by 
the osteoclasts, multinuclcated cells, wdiich 
attack the root, producing irreguhw excavations 
— lacunae of Kowship. • 

Iku'inanent. — Teeth of the mandilde usually* 
precede those of the maxilla by a short interval. 
The enamel germs of tlui periiianont teeth are 
budded off from the necks of the enamel organ of 
corresponding ’primary teeth. Tlie first molar 
has its origin from the oral epithelium, tjie second 
fnuii the first, and tke third from the second. 


O.V vears 

First molar. 

7^ 

. , Central incisors. 

„ 

Lc^V^eral incisors. 

9 . 

First premolar. 

10 

Second premolaf. 

11-12 

Canine. 

12-13 

Second molar. 

17-25 „ V 

Third molar. 


These dates are only approxiuultely correct, 
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*as any taint — such as rachitis, struma, or 
syphilis — hinders the eruption of the teeth. 

The grt it^er mass of a tooth is composed of 
dentine, the root being coated with cernentum ; 
the crown l^is a cap of hard enamel, which 
at the*; neck is somewhat overlapped by the 
ceinen'ciini. tKnarnel contains from 1 to 3 ])ei 
cent of animal matter in the adult, but a larger 
pi'oportion is present in thei;teeth of the young. 
It is composed of striated fibil*s or prisms 
running parallel with each other, and at right 
angles to the surface of the dentine its inner 
suiv‘‘aco unites with the dentine. Knaniel is the 
hardest tissue of the body, but does nut attain 
its full hardness till some time after the eruption 

(Jrauular cnuniel. 



Faulty euuinel arid deiitiiir. 
Fig. ' 1 . 


of the tooth. l>efects iik this tissue are fissures 
*aiid a granular coudition of the prisms (Fig. 2). 

Denilut . — Human dentine is yellowish wdiite, 
hard, and unvascul;ir, and in structure consists 
of an organic matrix jiei’meated with })arallel 
tubes, which radiate from the pulp chainher to 
the periphery of the dentine, gradually decreas- 
ing in size, and giving off email intercommuni- 
cating branches as they pass outwaid. The 
size of a dental tube is to yn ogo 

Dentine consists of *28 parts animal and ,72 
parts earthy matter. The walli^ of the tubes 
are composed of calco-globuliii, and arc very 
resisteiit to the action of a(?ids, etc. The con- 
tents of the tubules, according to Beale Tomes, 
are processes of odontoblast cells, or of the cell 
beneath (Klein) ; they seem to have the property 
of transmi tiding sensation to and from the pulp. 


i . . * . 

I Faults in dentine are interglobular areas and 
I contour^ markings which arc due to faulty calcl- 
ficatioii of the tissue, or want of coalescence of 
the calco-spherites, leaving tlieir contours still 
; visible, and, is a c#-ndition which favours the 
I spread of dental caries (Fig. 2). « 

Cemenium. — Tu human teeth the roots only 
have a thin coating of cement urn, but in many 
animals the crowm also is covered with this 
tissue. In uewdy erupted human teeth the 
membrane ealledi Kasmyth’s covering them is 
said ‘to l)e composed of a thin layer of cernentum. 

; ('cuK’iituip consists of a calcified, laminated 
' l)asLs substance, containing lacnuic and canal- 
ieuli. Tlie laeume are more irregular in size, 
shape, and distribution than those of 
bone, and their canaliculi ai*e most 
nninerons next the peridental mem- 
interRioiMi- Sharpcv's fibres, Calcified bundles 

lav .^l)aces. of librous tissuc, are also found in tlu' 
cernentum. When from any cause the 
})eridt*iital membrane covering the root 
is iiTitat(‘d, layer after layer of cemen- 
tuin is deposited on the root, eoiistitut- 
iiig the disease ealled exostosis. As a 
rule, tliere are no Haversian canals in 
eeimaiium. The j)eridental mend^rane 
covering the root of a tooth is composed 
of a highly A'ascular connective tissue 
Oejltiht. niend)rane, abundantly supplied with 
nerves, which are derived from the 
pulps, submucous tissuc, and from those 
of contiguous alveolar wall. 

Dkntaj. Caiuks 

Dental caries, so prevalent in the 
present day, is not hy any means a dis- 
CJtse of modern times, but evidently pre- 
• vailed to a considerabh' extent among 

aueieut nations, B(anans, (b'oeians, etc. 
Some of the lowei* animals also suffer 
from this affection, especially domesti- 
cated animals. Furiously enough, mon- 
keys seem to be immune from dental 
caries, though their teeth are so much 
alike, both‘ in sliape and structure, to those 
of man. Dcnla\ « Ctaries may be defined as a 
gradual disintegration of* the tooth substance, 
tlie lime salts being dissolved and broken up by 
the numerous micro-organisms whicli live on 
and assimilate the organic matrix of the tooth 
after the’ tissues are softened. Tlie older 
writers consideijed caries to he an inflammatory 
process : others, that it was clearly a chemical 
process, etc. The first indication of caries is 
exhibited by the enamel, which assumes a 
wdiitish, opaque, 5r chalky appearance ; the 
dentine, on the other hand, when softened be- 
comes translucent, and frequently is pigmented 
of a brownish colour due to bacteria ; the lighter 
the colon l of the softened dentine the more 
acute and rapid the caries, tha darker the carious 
tissue the slower it advances, and it is in such 
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cases, on the masticating suriace ot a tootirtor 
instance, where caries is sometimes arrested and 
the surface gets smooth and polished. Such 


Tubules packed with organisms. 



Non-iiiu'cted tuhnles 

Fig. it— S ection of carious dentine. 


terms les spreading, peeling, and penelratiiiLi’ arc 
applied to the diticrent varieties of caries, hut 
they are all the result of the structural [leciili- 
arities of the tooth when infected. 


became allialine. Other investigators. Leher 
and Kottenstein, Coleman Mih‘s ai«i Underwood, 
and Magi4:ot Igter on, were- able to show •'ome- 
what similar results. 

Causes of Deufal Cartes, — Th^'se might he 
divided into local and predisposing. Tflie local 
are anatomical defect: iiitcrglol)*ilar Spaces, 

fissures, accessory cuspr-, etc., all favour the 
production of (‘ori^'S, while a vicious arrange- 
ment of the tietli in [lie . relies, hindering their 
proper clea^ising, i^ an all-important factor in 
the predisposition to caries of the teetli. Vieiii- 
tuii ;o.d I eon Williams have both within resent 
yom ' demoiisti ated and described the jiresenee 
on 'uid adlierent to the teeth of .gelatinous • 
plaqiu's of organisms called Le{)totlirix racemosa, 
which generate lactic acid, and attack any weak 
spot in tin* enamel, opening up a way for in- 
vasion of tlie dentine, deficiency of lime salts 
in a tooth was suptioscrl to he a potent pi’e- 
disposiug cause in the ]iro(lnetioii of cai’ios, hut 
from recent chemical rcsi'arches by llhick, con- 
firmed by Tonies, it has been found that carious 
teeth freipiently contain a huger proportion of 
lime salts than sound teeth, wliieh seems to 
disprove this. This point, however, lias not 
been prov(.*d, hu’, as i)r. N. Heiinett says, tlic 
]>liysieal and molecular constitution roijnire to 
lie taken into consideration as well as tlie 
chtmiical ere this could )>e settled deeisivcK. 

Pre'Uspffsi mf Causei <. — Tregnanev, as is w(dl 
known, has an injurious inlluencc Sn the teetiT, 
due to acid condition'^ [prodiiciHl by alteration of 


Uaries usually originates in some 
fault or tissure in the enamel, in 
which inicro-organisms find lodg- 
ment, and once the dentine is 
reached they ra[)idly penetrate 
the dentinal tubules, softening 
and breaking them up till the 
pulp is reached. Microscojiie ex- 
amination of a stained section 
from a carious tooth exhibits the 
tubules packed with miep’o-urgan- 
isms, micrococci, bacilli, or bundles 
of leptothrix filaments (Figii.*/!, 

4, o). The latter o/ganism is 
always present in all carious 
cavities, growing like a fringe 
from the walls, but less fre- 
(juently penetrating and pro- 
liferating in the tubules. Sonn^ 
times uninfected tubules may he 
found in the midst of infected 
ones. Professor Miller of Perlin, 
in 1882, by a series of elaborate 
experiments, was the fi^st to 
lemonstr^ite tbb true pathology of dental eaiaes, 
ind succeeded in producing artificial dental 
laries in sound teeth, by subjecting Jliem to a 
nixture of saliva and bread kept at a constant 
-emperature, changing the fluid whenever it 



Fig. 4.— Section of carn^us dentine. Tubules tilled with sartinacoccus winch has 
distended iind^ broken them up 


the oral sec ret ions,* as a result of dyspepsia, etc., 
i>ccurring at this time. It is well recognised 
that acid conditions usually prevail, especially 
in first pregnancies, and these, aided by impaired 
nutrition, have a decided effect dVi . the teeth, 
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^‘specially if weakened )>y structural defects or 
previous disfl^Jse, and as a frequent result severe 
odontalgia or neuralgia is induced. ^ The oral 
mucous meulhrane when irritated and inflamed, 
as it very often is in the pregnant condition, 
secretesiacid, and this along witli acid eructations 
have an injgrjions effect on the teeth. Like\vise 
the fact that owing to the tendency to retch and 
V)esickthe teetli arc often neglected at \his period. 
It is fre<]uentiy found after pregn nicy that the 
pul[)s of hik'd teeth have become jj^trophied or 
gangrenous as a result of the impaired nutrition 
incidiait to this state, eventuating in alveolar 
abscess, and it may )je septic local conditions. 
In the state of typhoid, tuberculosis, or any of 
the exaiithomjita, where vitiation of the oral 
secretions prevails, there exists a state 4 
matters favourable to the development and 
progress of dental caries, and it is vveil known 



« 


Fig. 5.-~Sectioii of carious dentine. Lei)tothrix flbre.s in 
tubule.s of dentine 

%> 

and expected, that after ait; attack of say 
t 3 q)hoid, the teeth generally are found affected | 
by caries, althongh the\^ had given no trouble i 
prior to this.^ There seems to he a greater i 
tendency to caries between the ages of 12 and i 
*‘K). Two reasons may l)*e given why this is so : i 
one is that the teeth of young jieople contain a ; 
larger amount of animal matter, making them j 
more susceptible to attack : and, second, the i 
teeth as a general rule are not clcairsed so well 
as the}" might be, while the amount of ferment- ; 
able matter in the shape of sweets, etc., taken ! 
must act injuriously on the teeth. With age the ; 
teeth get harder and less susceptible to caries. j 
Diet i)t Mehitioii to Caries . — ft has been found I 
that diet has an* important bearing in respJet 
to denUil caries, as it has been fouhd that people 
living principalh’ on farinaceous foods suffer 
most from caries, while flesh-feeders are not so 
prone to it, the mastication of the tough fibrous 
material cleansing the teeth, and though it 
finds lodgmept about the teeth and decomposes, 


the product is alkaline, whereas the soft fati- 
naceous foods get packed in between the teeth 
and inf?o fissures, fermenting and producing 
acid conditions favourable to the spread of 
caries. Dr. W. \Yallace, in a paper recently 
read by hiiii, attributes the prevalence of caries 
ill the present da}" to the elimination from our 
i food -stuffs of tlfe fibrous tissue, the large 
amount of starch food used, and the over-cook- 
ing of oiir animal food, giving the teeth and 
i jaws so little to ^do, it being well known that 
I org:iiUs not used are liable to degeneration, 
i The great increase in the prevalence of dental 
j carifs in ffreat Jlritain within recent years led 
the llritish Dental Association in 1890 to 
appoint a committee to investigate the con- 
dition of school children s teeth, and from the 
valuable reports issued yearly U]) to date we 
learn that a considerable advance has been 
ma.de in the education of public opinion, and in 
furtherance of the supervision and treatment 
of school eldldren’s teeth ; but iiiucb remains 
to be done, and it is to be hoped that ere long 
all hoard schools anfl others will have dental 
surgeons a})pointed to them, to look after and 
treat the teeth of those who are to take our 
plaees*as soldiers, sailors, mechanics, uierc'liants, 
etc., who will enter life poorly equipped indeed 
if deficient in teetli, or constantly laid u]>, as a 
result of diseases, local or general, due to 
sejitie conditions produced by numerous bad 
teeth. The late war has di’awn attention to 
the numerous rejections of otherwise fit recruits, 
both in the army and navy, owing to defective 
teeth. A recruit luust have ten sound teeth in 
either jaw to lie eligible for enlistment; after 
enlistment not the slightest attention is paid to 
the teeth,, which is very bad policy, and makes 
the primary precaution of no avail. To remedy 
matters, it woidd he well for the Government to 
appoint dental surgc'ons to the various military 
and naval depots, whoso duty it would be to 
examine recruits' teeth (an expert only can tell 
wliether a tooth is savable or not), and do the 
necessary operative work, incidcating on tlie 
patients at, the same time the necessity of 
keeping their mouths in a sanitary condition by 
regular daily brushing of , the teeth. 

Condition of the S(diva in Dental Caries . — 
The saliva in liad cases of dental caries is 
fre(}uently found thick, sticky, and of an offen- 
sive odoui^ In gout, rheumatism, and diabetes 
the saliva is strongly acid, and as this acid is 
usually lactic, w’e can understand that this 
would injuriously affect weak teeth, while the 
presence of a large or small amount of sulpho- 
cyanide of ammowia in the saliva is said to 
prevent or retard dental caries. It is not 
definitely known whether in alkaline conditions 
of the saliva dental caries can progress, but it 
has been pointed out that some micro-organisms 
which are capable of softeqing dentine have 
alkaline products. 
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">rhe opinion was held by most of the old 
pitholojj^ists that human saliva had poisonous 
properties. The writings* of HalxlarHiamus, 
.Ktius, Machiafava, etc., sliow this. Hut the 
first authors who referred ^he toxic effects of 
mixed saliva to the influence of bjicteria were 
Kayna uct- and Lannelonque, who })r(»duced septic 
poisoning in rabbits by inc\.iilating them with 
the sa^va of a child jiflected by hydrophobia. 
Pasteur, who also tried tin' same ex[)eriment, 
thought that hydro})hobia had Ix'cn induced, 
but Colin disproved tins. Vul])ian shortly after 
this demonstrated that the same condition 
could be produced by inoculating witli hcafthy 
saliva, and other experimenters pointed oiil 
that the poisonous effects wer»? due to the 
]jresence in the mixtxl saliva of micro organisms, 
as sterilised saliva had little or no eflect on 
animals experimented witlc 

Khun (1SS4) drew attention to the infections 
propertit's of human saliva, [)articularly in 
diseased conditions of the oral cavity, showing 
beyond (hmbt that large numbers of pathogenic 
organisms in tlie shajie of cocci were juusent in 
the saliva, which if taken up into the cinadation 
in any inunber might produce veiy serious 
diseases. The mixed saliva of the moufli is a 
compound of saliva, mucus, and micro-organisms. 
Jt is generally alkaline after eating ; a,fter pro- 
longed fasting or talking, however, it is g(‘nerally 
acid. right (1844) gives .-^ome interesting 
information in regard to this. He says the 
acidity of the saliva in ditferent diseases is due 
to the presence of various acids. Laidic acid is 
found in gout, rheumatism, intermittent fe\er, 
gastro-enteritis, and diabetes, acetic acid with 
aphtlue, scrofula, scorbutus, smallpox, dys[)e[)sia, 
and after the use of acid wines, IHd wi connec- 
tion with simple gastric disturbances. Alkalinity 
of tlie saliwi occurs in consequence of the 
presence of an excess of sc)da. It is considered 
to imply, pathological]}", general or local dis- 
turbance of the nerves. The h’lcal aflections of 
the nerves comprise facial neuralgia and odont- 
algia, dependent on irritation of tlie ]>ulp 
without inflammation of the peridental mem- 
brane of the root and adi^i^*.ent tissues. The 
alkalinity frequently < is an important aid in 
diagnosis, inasmuch as the purely nervous facial 
pain is accompanied almost always hy an 
alkaline, and the rheumatic ])ain by an acid 
saliva. It is not definitely known »thether in 
alkaline conditions of the sali^'a dental caries 
can progress, but it has been pointed out that 
some micro-organisms which are capable of 
softening dentine have alkaline products. 
Attention within recent yeafs has been drawn 
to the importance of a knowledge of the con- 
ditions of the J.nlivary secretion as a method of 
<iiagno8ihg nutritional and diasthetic conditions 
of the body. At the International Medical Con- 
gress in 1901 Dr., J. C. Michaels pointed out 
that the salivary secretion was of more im- 


portance as a method of diagnosing diseased, 
conditions tliari even urine, since thfi^ saliva holds 
in soluticyi i\\\ tlu* crystallisablo subslat. ces 
wliieh are the waste products of nutrition, ;ind 
which, by reason *of their crystalline and soluble 
I character, are dialysable through the sfw'ueture 
i of the salivai'y gland. a l ad eqi^‘ of neuras- 
i tluMiia which came through iuy hands recently 
I attention was diawe^to th- ))eculiar condition of 
; the salivary sjeretion. v\h '‘li was so tliick and 
! viscid as alvnost to jtreclude the patient from 
I spitting it out of his mouth. lii ctisos less 
i p]-onoti c(d than tliis, where the secretioiH is 
ihiik Old striiiL’V and exhibits an acid ivaction, 
we aiwa.}S find dental caries progressing at a 
! vein rapid rate, indicating to us the necessity of 
prophylactic mcasuics being used. 

Pr*'venfi(>ii of s.— ^V\\q mouth forming as 

; it does an eflicient incubator for tlu* various 
micro-organisms, it is essential that treatment 
. should be on antiseptic lines. All carious t(*(*th 
I should he treated and filled, whih^ all roots 
, unsavahle slionld be removed, as they are just 
; a source of infection to the other teeth. If the 
! teeth in maxilla and mandible are overcrowded, 

; it is advisable, especially in young ju'ople, to 
: extract the four first molars, and ills wonderful 
! how (|ui(.‘k]y the spaces till up and r(*lieve the 
j overcrowding. It is re(|uisite tha.t an antiseptic 
; and antacid dentifrice should be daily usecVwitli 
^ t he tooth-bru.sb, ('S]>(‘cia]ly at niglit, to prev(‘nt 
i the active fermentation wliicli woflld otherw’isti 
j take place in an uncl^aiised month during slee]). 

Such a dentifrice as this might be used .* — R 
, rulv. creta ])]*aee. .^,ij-,®magnesi{e carb. oil 
cinnamon 40r)t, niisce ))eii(‘, after which the 
mouth might be rinsed w"ith Phillips’ ^uilk of 
)iiag?u‘sia, a valuable alkaline antisi'ptic. That 
• [>roper cleansing of the mouth and teeth luis a 
beneficial effect is demonstratc'd by tlu* fact 
; tliat material taken from a w’^^ll-bruslied mouth 
and used to ()>?ta.in a culture from produces 
very few' organisms compared w'itli that from an 
unclean mouth. Children should be early 
taught to brush tiunr teeth rei^ula,rly every 
night, and the necessity for it explained to tliem, 
and in all cases of rajiid destruction of tlu* teetlf 
])y caries the use of Phillips’ milk of magnesia, 
the hij^t thing at night, will greatly help lo 
, I’etard and control the advance of this disease. 

Treat nu](f of Carici <. — In tljc treatment of 
simple caries two methods are employed. Tlie 
removal of the di.sea^ed tissue, witli as much of 
tlie surrounding healthy parts so as to leave a 
smooth and self-eleansing surface, constitut(*s 
one method. The removifl of tlie carious tissue, 
and the replacement of the lo.^t tissue by some 
indestructible'* material, the second method. 

I Excision should owly V>e carried out on incisor 
; t'‘eth very slightly affected on their approximal 
surfaces, the tissue being removed more especi- 
I ally from their lingual approximal surfaces hy 
; means of diamond discs or otheify^appropriate 



522 


TEETH 


anstruraenls, and the surfaces carefully polished, 
and tliis opef ition should only be carried out in 
healthy mouths and on teeth of, goo^ quality. 
Perhaps no'’ operation on the body is so suc- 
cessful as that of tooth filling, restoring as it 
does th«; tootfi to its original size and function. 
Various sub^t^jxnces are in use for filling teeth — 
cements, oxyphosphate of zinc, guttapercha, 
amalgam, tin and gold foj.1, porcelain fillings. 
Before introducing any filling « material the 
carious tissue must be removed and the cavity 
shaped to retain it, sharp excavators or burs 
arcMised, and all thin and overhanging enamel 
edges removed, (dioquet lias shown that caries 
can progress below a tight filling, and more 
es[)ecially would this ho the case if any softened 
carious tissue is left. The oxyphosphate ceiuei ds 
are useful, being somewliat non-conducting, and 
adhere closely to the walls of the tootli cavity, 
hut are more or less rapidly dissolved by the 
secretions of the mouth ; they are veiy useful 
in lining sensitive cavities, inserting a imdallie 
filling on the top. A recent introduction, o.\y- 
])hosphate of copper, wliich possesses antisejitic 
properties, promises to he useful, esjieci.dly for 
temporary teeth, (tiittapercha is a most useful 
filling ill case's of hypersensitive teeth, and it is 
the only filling tliat is of any avail in some such 
cases ; the variety tliat lasts best in the mouth 
is pi«k in colour, and is sold for making base 
plates : its non-conductivity is an important 
f’Rctor, and it*Vieems to get hardei* in the mouth 
aiter insertion, and lasts ft'CiU ark ably well even on 
masfficatory surfaces. Amalgams, which consist 
mainly of tin, silver, or •gold in various propor- 
tions, ai*e extensively usckI in filling teeth, but 
sliould <*nly be userl in posterior teeth owing to 
their tendency to discolour the teeth, (^fpper 
is sometimes aflded also, so as to get antise[)tic 
efibets. The amalgam reduced to filings is 
triturated in a nut’tar with mercury, and a stiff 
paste formed, which is piece by •piece introduced 
into the dried and sterilised cavity till it is 
packed (piite full, and it usually hardens in an 
hour or two. , In deep cavities near the pulp it 
may be necessary to liqe with guttapercha or 
tement first, to ])revent the conduction of 
changes of temperature through the metallic 
filling from irritating the pulp, as it haji a ten- 
dency in some cases to do. A mixture of cement 
and amalgam filling is sometimes 'used for sensi- 
tive or ^xigile teeth. In filling teeth with 
whatever material it is essential that the saliva 
he excluded from the cavity, as it is laden with 
micro-organisms. A sheet of thin rubber is 
used largely for this pfa-pose. A series of roupd 
holes suitable in*size for the teeth it is desired 
to protect are punched in the material, and 
each one slip})ed over the tooth and forced close 
lip to the neck of the tooth, tying it in place 
with a piece of waxed silk t^iread : this ab- 
solutely excludes moisture, and enables the 
operator tortreat antiseptically or otherwise 


teeth requiring such treatment. Saliva ejectors, 
for the removal of the saliva, may be employerl 
also, or 'rolls of cotton- wool, etc. 

Gold Filling . — This material is more usually 
employed than almpst any other, the gold being 
introduced into the cavity, and , welded by 
special instruments serrated at theft points, 
pressure being applied by the hand, or by 
means of an automatic mallet or electric p4ugger. 
The gold is used in the form of cohesive or non- 
coliesive foil in ^ the shape (if ropes, pellets, 
cyliiiiders, etc. Cohesive gold is obtained l)y 
heating to a dull red any form of pure gokl, 
andbi filling can be built up so as to replace the 
lost portion of a tooth, (generally two little 
pits are drilled at each angle on the base of the 
cavity, which are filled up with gold and bridged 
over, forming the foundation of tlie ivhole supei - 
structure. The whole surface, on being finished 
and contoured, is smoothed and hnriiished with 
sand-paper discs, etc. Xon-cohesive gold is 
used mainly in the form of cylinders which an^ 
packed and wedged against one of the walls cd 
i the cavit}', filling u]) till (tuite full, and, to 
, obtain a harrier surfa(a\ it is usual to finish up 
! with cohesive gold. Tlu‘ great objection to gold 
and aifialgam fillings an* tlu'ir unsightly colour, 

I and the irritation often produced on the sensitive 
I dental pul])s by their conductivity of thermal 
I changes, fianiuently resulting in acute pulpitis 
1 and suppuration, has led within recent yt?ars to 
i the extended use of poi'celain fillings, either 
ground to fit the cavity or, what is better, fused 
in a platinum or gold matrix previously bur- 
nished and fitted to the tooth cavity. The great 
advantages of this material are ajiparent : (1 ) 

I its non-conductivity ; (2) the ease with which 
the colouv of the tooth can bo matched ; (5) 
I the strength and resistance it possesses. Tlio 
cavity must he (piite open, no undercuts, all 
the edges smootli and sharply outlined. A 
piece of very thin platinum foil is laid over it, 
and ]>ressed into the cavity by moans of 
amadou, or pieces of chamois skin, and a ball- 
shaped hiirnisher, till it fits accurately. It is 
then carefuky lifted out' without disturbing it, 
placed in a mixture? g)f plaster of Paris and fine 
asbestos. When this nuaterial is hard, the 

cavity in platinum is built up by degrees with 
a paste of the porcelain chosen, and each layer 
melted, as added, in Mitchell’s electric or other 
furnace, tVo or three minutes for each layer 
being all that is^iiecessarv for low-fusing porce- 
lains, the higher fusing not having ahy great 
advantages over the low When the matrix is 
full up to the edges and glazed, the inlay can 
be separated fron! the platinum, roughened 
somewhat with a diamond or other disc, and 
inserted into the tooth witli thin^ creamy 
cement of the proper shade. A series of 
matching shades are given with the material, 
so there is no difficulty about getting the right 
one. The author has frequently put porcelain 
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ti^ on fractured teeth, all of which have 
stood remarkably well, and when well made are 
scarcely detectable in the mouth. * 

Diseases of th^ Pulp 

The pulp occupies the central portion of the 
crown of the tooth, and the root caicd or canals, 
terminating at the apical furaiheii. It is largely 
endowed with nerves and blood-vessels, which 
terminate in loops, forming a line plexus and 
network at the periphery of ^the organ. The 
pulp matrix is semi-gelatinous, and is thuddy 
covered with cells, outer layer odontoblast, 
deeper layers oval, round, and connectn’e tissue 
cells. Those cells, both in the bulboms and root 
portion, are more numerous at the perijdiery. 
in the root portion the hmg axis of the cells are 
]tarallel with the direction of the ptdp canal. 
The anatomical relations «'!’ the pulp, and the 
fact that it is bound up in a rigid cavity, 
render it very susceptible to pathological condi- 
tions wlien irritated oi- inliamed. Pathological 
conditions of this organ might be classified 
thus ; — 

(1) Irritation of the puljj. 

(2) Acute pult)itis. 

(3) Chronic pulpitis. 

(4) Abscess of ])ulp. 

(5) Hypertrophy, atroi)hv, and degenerations 
of pulp. 

(6) Secondary hard foi’iiiations in pulp cavity. 

(1) Irritation of the ])nlp is usually conse- 
quent on some slight injury to the enamel or 
subjacent dentine, either by curie's, aiwasion, 
ei’osion, or from fractui’t', or the conduction of 
thermal changes through a metallic tilling and 
hypersensitive dentine. This sensiti^'eness to 
(-•lianges of temperature, it must be reineml>ered, 
is one of the normal functions of the pulp, in 
sucli cases the irritation is conveyed to the ])ult) 
by means of the dentinal til nils, as a result of 
which tliere is produced a, certain amount of 
hypenemia or determination of blood to the 
part opposite the lesion. This hypenemia may 
only cause a slight (fistension of« the blood- 
vessels, or result in extensi^^e^ dilatation of the 
vessels without, howev^er, any alteration of the 
tissue elements of the pulp. If the condition 
persists, or happens frequently, the vessels fail 
to contract owing to partial paralysis of tlieir 
vaso-motor nerves and a permanent dilatation 
of their walls, results ending in exudation 
of their ’contents and the production of acute 
pulpitis. If, on the other hand, the irritation 
is removed by treatment, the pulp resumes its 
normal condition again. TAe pain caused hy 
pulp irritation with hyperemia is sharp, inter- 
mittent, and paroxysmal in its character, its 
location teing commonly in the neighVioiirhood 
of the ear. The patient frequently* has diffi- 
culty in locating the pain, or refers it to the 
wrong tooth. Pulp irritation may be, in certain j 


cases, a resultant of pulp exposure, but in such . 
cases the pulp speedily becomes#^ acutely in- 
flamed, ai^d siipj)uratioii is likely to ensue. 

Treatment. — The removal of ifny metallic 
filling, and dressing the (‘avity with a small 
piece of cotton-wool soaki*d in cailboliseid resin, 
or equal parts of clove end cinmyyon oWs, re- 
taiiied in plac'e with a piece of guttapercha, or 
I cotton-woordi]>]jcd ip sanclMrach varnish. xVfter 
the pnl]) has s teffhed down ^ome non-conducting 
material sheydd be iusci*te(l between the floor of 
the cavity anu the metallic filling. 4'incture, of 
iodiut .])p1ied to the gum is als(j useful in Ihicse 

i. 

(2) .\‘.ute pulpitis is pretty compion as a 
scijucncc of long-eontinued irritation, but is 


Ac ute i)uli)itis. 



fi'om t'aries, fractiii’c, etc. The inflammatiou 
mtiv he limited in exttail, or lAay implicate the 
wholt' of the orfan (big. b). In the first iu- 
stanc(?, on c.xamination of such a. pulp, it will 
he found in the neighhourliood of the ex{)osure 
t>f a bright red c()lour shading, pttf frtuji the 
periphery to tlie centye, tlu' bloo(bvt*sscls arc 
numerous and distended with blood, tiic nerve* 
bundles and connective tisMic cells in neighbour- 
hood oh focus of intlainniation {>resent evidences 
of structural changes, while a molecular cloudi- 
ness ijjay be ‘noticed due to tlio oresence of 
numerous fat globuh's. As the eliseasy extends 
tlie normal element,^ of the pulp become to a 
larger extent re-placed by infiammatoi-y exuda- 
tions and fat cells, and the distended vesseds, 
es}ye(dally at ajiex of root Ar roots, are liable to 
be strangulated, resulting in di?ath of the pulp. 
Thrombosis of the main vessel may also lead to 
this result. A further pathological change may 
bj suppuration (Fig. b), wherein the exudation 
cells and tissue e)emeiits of the pmlp proliferate 
extensively and V)ecome converted into pus cells, 
accompanying which condition thei-v^is usually 
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fatty (k^^eneration. In acute pulpitis the 
odontoblast -iiells persi^t to the last, and are 
only destroyed wher siippuratioi^ ons^jes. The 





Fk.. 


stym})toins oiHotal acute ])ulpitis are very s(‘vcre. 
The intlaniniation e\t(:^.ifjh to the peridental 
niei^ibrain', periosteum of jaw, and the affected 
tooth, and ad jacent ones*i»ec()ine loose and painful 
tf) touch There may be also a certain amount 
of pyrt^via present. In some very acute cases 
the colouring matter of the blood is forced* into 
the tubules, producing a red staining of the tooth. 

Treatiiient . — In cases of partial acute pulp- 
itis the anodyne %'dressings already mentioned 
and counter-irritation to the ^guni may allay 
the inflammation, and enable the tooth to be 
filled. A non-conducting antiseptic formagen 
cement or gijttapercha should be used to line 
the cavity with, the metallic filling being placed 
*-011 the outsiile. In cases of slight exposure of 
pulp a hollow cap of vulcanite containing some 
antiseptic paste is carefully placed over ^the ex- 
posure, a little cement (oxy])hosphate of zinc) 
over this, and remainder filled -vNith amalgam 
or other suitable filling. In cases of total acute 
pulpitis, (HI the other hai^d, especially if the 
pulp is much exposed and the peridental mem- 
brane affected, it is better to destroy the pulp. 
This is usually dono with arsenious acid, ^he 
physiological actkin of which is to produce ein- 
liolisrn of blood-vessels of pulp. A small portion, 
about the size of a pin-head, of devitalising fibre 
(a vegetable fibre charged with As^> 0 jj and crea- 
sote) is taken, and carefully inserted over the 
pulp, after having removed, with spoon exca- 
vators, as ii^uch as possible of the soft carious 


tissue from the cavitx", and a piece of softei^ed 
guttapercha is packed in to retain the fibre. 
As., <>3, it must be remembered, is a very power- 
ful escharotic, and must on no account touch 
the soft tissues of fhe mouth. In twenty-four 
hours or so the pulp will be found to be de- 
stroyed, and has to be thoroughly rem 6 ved with 
fine barbed instruments, and the root or roots 
tilled with guttapercha or cement, etc.f’ under 
antisejitic jirecaiitions. To jdlay the pain in- 
cident to acute ^ pulpitis doses of any of the 
folloAving may be given : — Tincture aconite, 
tincture gelsemium, phenacetin, or a hypo- 
derfnic injection of solution of eucaine may be 
useful. 

(ff) Chronic pulpitis, as a result of exposure, 
is met with more fretpieiitly than the acute 
form, and is very often overlooked i>y tlie 
patient, owing to tlie comparative iimnunitv 
from ])ain associated with it (Eig. 9 ). Neur- 
algic })ani in face, neck, or jaw^s is, how'over, a 
common Mssoeiation witli chronic ])ulpitis. This 
form of disease is less ameiialile to treatment 
than even the acute pulpitis. The ])ulp at 
point of exposure, and for a slight depth be- 
yond, is highly \ascular and red, and from the 
surfacb is gi\on off' a serous or purulent fluid of 
a disagreeable ])hosphatic odour. Beyond the 
inflamed ])ortion the jiulp will be seen to be 
(juite normal in its character. In the neigli- 
bourlujod of tlu‘ inflamed })<aT the odontoblast 
cells arc found atro})hied and rapidly disappear- 
ing. As the ulcerative process extends, inflam- 
matory degeneration is lik(dy to ensue, and 


suppiiifitnig imlp 



Fig. 8 


gradually reduces the pulp to a ‘greyish yellow 
shrivelled mass, or, under favourable circum- 
stances, the chronic may take on acute disease, 
ending in suppuration and, gangrene. It is 
probable that the presence of micro-organisms 
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something to do with the ulceration on the 
^posed surface of pulp. 

Treatment, — The pulp should he destroyed 
and roots filled, using antiseptic precautions. 

(4) Abscess of the pulp (f'ig. 8) ^has already 
been mentioned as a sequence of acute or 
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Fia. 9.— Chronic pulpitis. 

chronic pulpitis. Its occurrence is coincident ' giv 
with exposure of the pulp to the fluids of the ; alg 
mouth, which, it must be remembered, always , i 
contain pyogenic organisms. Ih’ofossor Arkovy , twe 
has pointed out the presence in all diseased ' roo 
pulps of an organism, the Bacillus gangreute i 1 
pulpfe, which produces gangrene of this 
organ, and it also has a softening effect * 
on the dentine. It may commence, as in 
chronic pulpitis, in a pus-secreting inflam- 
mation gradually invading the deep tissues 
of the pulp, having a tendency to penetrate 
in the direction of the main blood-vessels. 

In the neighbourhood of the focus of sup- 
puration the blood-vessels will be fo\nid 
dilated into ampulhn, the odontoblast cells puip con- 
are gradually undermined and destroyed, 
while the nerve bundles become indistinct analogous 
and speedily disappear. This destructive \aatimi 
process may go on till the whole of the 
pulp is destroyed, or suppuration m’Ay stop 
short and fatty degeneration ^ ensue. An- 
other rkre form of abscess of the pulp is 
described first by Dr. A. Hugenschmidt, 
of Paris, who called it partial suppurating : cl^i 
pulpitis. It frequently occtirs in a seemingly cen 
sound tooth. Such pulps, according to Dr. H., iiit< 
have on theij coronal, or root surfaces, small ; cat 
ulcers which secrete pus, and which travel | Fal 
along the external surface of the* pulp, and ■ pul 
reach the apical foramen, forming a persistent j acn 
abscess over apex of root. The author has met | ind 


with one suyli case ;ii practice. The ’peculiarity. 
, of this abscess is its association ♦sdlh ii living 
I pulp. T^e aiqount of pain#present with a),*s(;ess 
{ of pulp is projxutionate to the afnount of ex- 
I posLirc of that organ, if there is little or no 
i exposure the pain })roduceil is very sev(»*c, as it 
Exposfd ^^uiiiot expand nor shed, ^ts purulent 

aiiil secret- SCtU'etioil. , 

— [destroy l)nlp, cleanse 
canal:* thoroughlv with antiseptics, and 
fill ,r('ot canals, inserting a filling in 
cavit y. 

(5) j/f/ji>'rtroj}/it{^ Atruphi/, and \l)e 
>h' nr rat > 0)1 of Pul)>. — i Jy{)ertroj)hv of 
i/he pidp, as a result of chroiyc pul])itis, 
is of common occurix nee (Fig. 10). It 
consists of an insensitive hy[)crtrophic 
growth of the l)ulp, which bulges 
through the opening into the p\d]) 
chamber, proliferating, and filling up 
the carious cavity with a red fleshy 
mass. It is sui)posed to be cafiised by 
the irritation of the saliva, or fnaii 
micro - organisms or their products. 
There is an entire absence of nerves 
whi(*h are atrophied, the blood-vessels 
being enormously dilated. *Sueh growths 
are composed principally of multi-uucle- 
ated cells, analogous to granulation cells, 
with a greater or less amount of inter- 
stitial fibrous tissue. Such pulps never 
; give ri.se to alveolar abscess noi' cause odonl- 

; , • 

Treatment . — Application of nitric: acid i?very 
j two or three days, arfd the removal of pulp, 

I rocjts filled, etc. 

1 Degeneration of the pulp as a sequence of 



Fig. 10.— Degenerative condition of pulp. Hypertrophy 

cl^roiiic inflammation and as a result of senes- 
cence is not uncommon, aiuT might be divided 
into fatty degeneration, areolation, fi))roid, and 
calcareous degen-eration (Figs. 11, 1*2, 13). 

Fatty degeneration and other changes in the 
pulp generally pike place as the result of sub- 
acute or chronic pulpitis, and are always an 
indication of diminished vital activity in the 
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• organ. A pulp thus affected is , reduced in 
volume, is sfferiewliat opaque, and of a yellowish 
red or gr^y colour,* and feels upctuQus to the 
touch. As [he process progresses the whole of 

^ ^ Fibrous tissue. 


■’Sm 



*. w 

Flo. 11.— Fatty and tlbroid puli). 

f € 

the *tissu(^s of the pulp hecouie implicated. 
^Scattered tli rough the ^vholc of the organ are 
numerous fat glohules which obscure its ulti- 
mate stiucture. Such pulps do not give rise to 
abscc'ss, or cause any trouble, unless exposeU to 
the fluids of the mouth for some time. Areola- 
tion of the ])ulp is somewhat rare, and is a 
se({uence of chroniti pulpitis. The t)uli) is much 
reduced in size and resembles a*'thin membrane, 
is smooth in ap])carance, and red or brown in 
colour. Kxamined microscopically, it is found 
to consist of a reticulum of fine fibrous tissue, 
having scattered throu^jjh the mesh-work of 
hbres numerous oval cavities. Part or whole of 
the judp may be so affected. AVedl mentions 
another pathological condition seemingly, some- 
what analogous, namely sclerosis. Fibroid de- 
generation of the pulp, found (Jhiefly iu the 
worn-dowv teeth of elderly people, is a sequence 
of defective nutrition of Uie pulp (Fig. 12). 
There is an abnormal production of fibrous 
tissiie, coai^sc or fine, occurring either in bundles 
or as a network, while the pulp cells, nerves, 
and blood-vessels ktrophy, and if Jhe process is 
unhindered the pulp shrivels up, becomes dead, 
nr suppuration may attack and destroy it. 
Calcareous degeneration is very frequentl}" as- 
sociated with fibroid or fatty degenerative con- 
ditions of the pulp, and must not be confounded 
with calcified^ nodules, etc., in the pulp (Fig. 13). 


It ' consists of deposits of calcareous 
the connective and other tissues of the pulp. 
The coficretion is a product of inflammatory 
changes in the pulp, and is found in the shape 
of irregular, ^emi-transparent, oval, round, 
or cylindrical masses, very often adhering 
to the nerve-trunks or surrounding the 
blood-vessels, forming cylinders round 
them (Fig. 13). They present a< rugose 
appearance, and are dissolved in dilute 
acid with t^he evolution of COo gas ; their 
p chemical composition is snp])()sed to be 
phosphate and carbonate of lime. As a 
^ rule this form of calcareous concretion is 
found more frecjuently in the radical jjor- 
tion of the pulp than in the lailbous part. 
This pathological degenerative condition 
of the pul]) is of interest, since it fre- 
quently gives rise to very severe neuralgic 
pain, and that often in a tooth othcr- 
Fat wise in very good condition. Its diag- 
celis. iiosis is difficult, and if suspected the pul]) 
should l>e destroyed, roots cleared out and 
fill(‘d, etc. 

(G) S( rojidfir// Hard Format iona iit Palp 
( "avifi/. — Secondary hard formations might 
*i)c divide<l into (i.) dentine of re])air (ad- 
ventitious <lentine of Hcq)ewell Smith), 
a lU'W and somewhat regular growth of 
deiitiue adherent to the pul]) chamber, 
and de})()sited ()])])( )site soim* lesion of the 
tooth, such as caries, abrasion, erosion : 
(ii.) d(‘ntiual tumour or odontome, an 
iri'cgiilar oval, round, or stalactitic growth of 
dentine growing from the pulp chamber, the 
tubules of primary dentine being contiimons 

! All the normal tissues of pulp have disappeared. 



Fig. 12. — Degenerative condition of pulp. Fibrosis. 

with those of the secondary growlJh ; (iii.) osteo- 
dentine. 

Included in this group are those irregular 
nodules of calcified tissue, with very small and 
erratic tubules, found scattered through the 
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tidies of the pulp. In form they are flattened, 
round, warty, or berry - like, and present no 
re<j:ulanty in their histokx^ical structiA’e, but 
sometimes they have a laminate'd concentric 
arrangement of their tissue.s round a portion 
of the unc^lcified pulp. This soinewliat cor- 
responds* to the structure of osteo-dentine, 
though lacunae are absent. ' <Jsteo-dentine is 
a varicjty of dentine embracing the characters 
of both bone and dentine, and is, like other 
forms of secondary dentine, developed from the 
connectiv(‘ tissue of the ])ulj). It is found U)ose 
in the [)ulp tissues in the slia])e of )*oimd <'r 
irregular nodules. It usually contains* a bl9)od- 
vessel round which is (levelo})ed a <‘onccntric 
arrangement of tlu* tissues analogous lo that, <tf 
thf Haversian system in boia*, agiVMang wilij 
this tissue in tlie presence of lacume an<l 
canalicadi. TIu' {)ul]), wlc-n tlu' subject of 
inflammation, expands like' otlnu' tissues, and 
iu’ing forced against tlu'se growths, oi'iginates 
M-iVO’o neuralgia. .Vny of those varieties of 
secondary formation may be the cans'* of 
neuralgic pain, but the variety that moiv 
cs])ecially is productive of this condition is (ii.) 
dentinal tumour or odontomc*. As this particular 
variety of growth occurs fianpienlly in seefliingly 
sound teeth, it is very diflicult of diagnosis, lait 
a skiagram taken of the teeth would show it 
up. The treatuumt would be to flrill into tlu* 
ptdp, destroy and remove' it, et':. 

Diseases of Pehidextai. Memf>kaxe 
The peridental membrane covers tla* root of 
the tooth, and acts as a. kind of cu.diion to the 
teeth wheii sulpected to blows or roughly UNcd 
in mastication. It is composed of librous tissue, 
is veiy vascular (the ])lood vessels ako supply 
the cementuni with nutrition), and is ricldy 
supplied with nerves winch are tlu' sojirce of 
the sense of touch in tin* tc'ctli, and are tlu' 
origin of the severe pain incident to conditions 
of inflammation of this organ. 

Etiolotfi/. — The causes are A'arioiis. (General 
causes are gout, sy})hilis, rheumatism, struma, 
mercurial ism. Local : '‘blows, filliug tooth too 
full, accumulations of tartai-, phosphorous 
poisoning, putrid pul]), fllfiug tooth before' 
canals are aseptic. Strumous j)eriodoiititis is 
accompanied by less pain than that of the 
ordinary form of peridental inflammation, and 
suppuration speedily ensues. Kheuit^atic peri- 
odontitis, though rather painful, is of that kind 
termed jtlastic periodontitis, ancl does not tend 
to suppuration. Peridental disease may be 
divided into (a) acute ; (/>) chronic. 

(a) Acute Periodontitis.— ^Sj/?npt(jms. — Sensi- 
tiveness of root involved, characterised as a 
dull sensation 4)f oppression in the tooth. After 
this has continued for some hours or days uii- 
interriipted pain occurs in the tooth, and is 
intensified when tjie tooth is touched or used. 
Pain is also increased by warmth, active move- 


ment, the horizontal position, or stimulating, 
drinks. Tlie gum over the rooted the tootli 
now' becopies sw'ollen, red,# hot to the tuuch, 
sensitive to pressure, es[)ecially at /f])ex of root, 
and the tooth feois raised in its socket. ith 
i some path'iits there is a general ^indisposition, 
i furred tongut', and nuw ' oi' less ])y’exia.. The 
; ])ain low becomes moi;e smere, and the inflam- 
‘ mation aflcets the t(|oth '■!! either side, spreads 
, to the gums .-uid face, ])ro lueing mdema. With 
the latter symptoms su]>[)uration oeenrs, the 
■ pain become^ h'ss .u-iile, and assumes a more* 
dull n^'d jmlsaliiig ebaraett'r. ( )ver the apex 
uf • c't, may now be db^erved a swelling which, 
on atUouing its full size, bci.'omcs soft and 
flucUiatiug ; the ])us (‘vi'iitiiully forces its way 
ihrougli. As s<M)!] as the ])us is evacuated 
there is a rajiid diminution of all the sym])toms, 

I and the tooth after a, tina* I'csumes its former 


Caleun-ous luxlnk-. 


Ulootl- 

vessel. 
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position and iii^uness, or a chronic alveolar 
abscess may be formed. Average duration of 
a'*ut(' ])Criodontitis, seven or eight days. 'Jdiere 
arc, of coiirso, suliacuti! forms of^^ this diseas(' 
also, wliich are more^ amenable to remedial 
1 treatment. ' 

! Treotvienf . — fn the acuti' form palliative 
I treatment only can be used at first. The 
i apjilication to the gum of K 7 Tinct. iodine (lin.) 
Aij., acid carbolic Aj-, or capsicum pi stars, freely 
incising the gum. Hypodermic injection into 
the gum of sol. eucapie, or the internaf adminis- 
tration of 8 grains phenacetin every three hours ; 
free purging. After the acute symptoms have 
dis^ippeared thorough a.se]^sis of i*oot canal must 
be carried out, and the root ^and tooth filled. 
The diagnosis ^letwoen acute pulpitis and acute 
periodontitis is not difficult. ( )n tapping a tooth 
affected by acute jndpitis there will be little or 
no pain compared to that of the tooth with 
the inflamed peridental membrane. In the 
case of a front tooth there will al^o be some 
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discoloration due to stainin;^ of the dentine by 
the decompi^^ping pulp. 

( h) Chronic Frrio((ont it in, — i^ijviptoi^s , — These 
are very imkih less severe ; in fact, at first they 
are of such an ill-defined nature that they easih’ ' 
escape 4 the \i()tice of less observant patients, j 
until 40 coip'se of time severe paiiihs felt at the j 
a])ex ^f the root, inter^nitting, however, and ; 
the tooth elongates, or tjje gum 'iH^comes in- ! 
flamed, and a ^"ellowish nmcoiis or purulent ■ 
fluid of an offensive odour oozc^ out from ' 
between the gum and tooth on pressure })eing | 
a[)plied. Time after time tlie same thing j 

happens, and the tooth is eventually lost from * 
alveolar abscess. The process continues through- 
out ra local one, and the general system i^ not i 
disturbed. In chronic intiammation the i ua- i 
dental membrane gets very mucii thickened, 
and is often affected by degenerative conditions, ; 
fatty, calcareous, etc*. i 

In teeth the subjects of chronic })eriodontitis ’ 
there ns liable to be ])roduced exostcjsis, or | 
a))Sorption and redeposition may take place j 

alternately. | 

General Periodontitis. — Several teeth may be | 
affected by periodontitis, the inflammation j 
^spreading to peric^steum of jaw and gums. | 
This form occurs frecpiently as a result of i 
typhoid, syphilis, necrosis, or the administra- j 
tion«)f Hg. or phosphorus. Tlie symptoms are | 
the same as those of the local form, and the | 
treatment depends on the origin. To prevent | 
suppuration free incis^ions of the gum are 
necissary, and the application of an astringent, 
such as tannin or phenete of soda, as a mouth- 
wash is useful. The majority of these cases 
are a r^^sult of septic conditions of the canals of 
tooth, which, therefore, should be attended to, 
and the gum also treated. Massage is useful. ^ 
When the tooth is much elongated a portion of 
it or its oj)pon^nt should be cut down. Dr. 
Kirk has recently drawn atteidtion to cases of 
what he calls intra-peridental abscesses occurring 
in teeth with live pulps. 

* Alveoj.ar Abscess 

Teriodontitis in conneedion with carious teeth 
leading to alveolar abscess is common to both 
jaws, or there may be developed an abscess in 
tlie substance of the maxilla or mandible. The 
symptoms of alveolar abscess are very similar 
to those of acute periodontitis — the tooth is 
loose, the pain severe, and of a dull tlirobbing 
character, the intensity of tlie pain at this stage 
being proportionate to the penetrability or im- 
penetrability of the I surrounding bone, which 
is removed by< absorption produced by the 
abscess sac and its contents. Tlfl^ disease com- 
mences at the apex of the root of a carious 
pulpless tooth by the effusion of plastic material 
from the inflamed peridental membrane, which 
forms a sac at the extremity of the root, pus 
being formed in the interior. As the sac in- 


ci’uases in size the surrounding osseous tissi^ is 
removed by absorption, and in some cases *a 
consifldra])le portion of the root may be destroyed 
by the same process. 

Acute Alveolar ^^^hscess . — The symptoms are 
very severe, and the consequent ogdema more 
intense, the neighbouring teeth and alveolar 
periosteum being also affected by the extension 
of the inflammation. There are fr(?qnentlv 
febrile symptoms, (piickened pulse, furred 
tongue, and general indisposition. As soon as 
pus, forms rapid al)sorj)tion of the surrounding 
Ijone takes place, and the pus finds an exit, 
cither through the alveolus over the apex of the 



Skiagram illustrating absetifes ffjrmation in relation to 
l^eth and proximity to nasal fossa. 

^ 

root, or it oozes out from*between the guru and 
socket of the tooth. After evacuation of the 
pns the symptoms decrease rapidly, and the 
tooth regains its former state or assumes the 
ehronic ctfndition. The sac is sometimes brought 
away with the tooth on extraction. The sac of 
acute abscess is thin and smooth, ifi contra- 
distinction to that of the chronic, which is very 
thick and rough, and sometimes contains cal- 
careous matter or bony spicules. The extremity 
of the root in such teeth is sometimes sur- 
rounded by a deposit of tartar derived from the 
exudtM blood or serum. 

Chronic Alveolar Abscess. — The symptoms 
are slight and local. There Js generally a dis- 
charge of pus, more or less constant, through 
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at or near the apex of root of abscessed 
tooth. Pus from an alveolar abscess may travel 
a great distance from its sonrce, always ••taking 
the easiest route. The usual position for the 
pus to make an exit is through the external 
alveolar plate near apex o\ root.’ Alveolar 
abscess m connection with upper incisors has 
been known to point in the nnatril. Tomes and 
others b^ave drawn attention to this peculiarity 
of the maxillary lateral incisor, the pus from 
which has a tendency to burrow beneath the 
periosteum and bone of hard palate, and open- 
ing on the soft palate, forcing the soft tissues 
down to the level of the teeth. But ^us i^ay 
find its way on to the face, beneatli the chin, or 
into the antrum. In the case of the third 
molars pus frequently passes between the 
muscles and the bone, and escapes at the angle 
of the mandible, the nape of the neck, or 
even on the thorax. There are also cases of 
cln'onic abscess without a sinus, which are 
much more dihicult of treatment. Ab- 
scess of teeth in the mandible, as in the 
maxilla, more frequently points chrough 
the external alveolar wall than through 
tlie lingual. ‘•An abscess sometimes forms 
in the substance of the maxilla or mini-'' 
dible as a consequence of the presence of 
diseased teeth, but differs from ordinary 
alveolar abscess in that it does not dis- 
charge through the tooth -socket, but 
causes considerable expansion of the Ixmc 
and consequent disfigurement, especially 
in the mandible. In the maxilla it has been 
mistaken for antrum disease. Se({ue]ie of 
alveolar abscess : sub-periosteal effusion, 
producing necrosis of bone ; suppuration 
of adjacent lymphatic glands ; pyienpa., 
mdema, and spasm of glottis ; cellulitis ; 
postpharyngeal abscess ; paralysis of facial 
muscles ; trismus ; paralysis of arm.^ 

Treatment. — Acute. — In cases where pns is 
oozing from between the gum and socket of the 
tooth it is bettor to remove il at once. If the 
tooth is savable palliative remedies should be 
applied, the pus evacuated by free incisions, 
tinct. iodine lin. applied to gum, or by electrical 
cataphoresis, capsicum plasters*', etc. ; half gr. 
pil. calci sulpli. every three hours are useful 
to cause absorption of inflammatory exudate. 
After acute symptoms have disappeared the 
canals should be made aseptic and Ailed, also 
tooth cavity. In chronic alveolar abscess the 
root canais should be cleansed, ithd forced 

through the tooth and sinus by means of an 
abscess-syringe, etc., finishing up with pure 
carbolic acid, tincture of io?line, or alcoholic 
solution of hydronaphtliol, the tooth temporarily 
dressed, and this treatment repeated every three 
or four days till all tenderness over root has 
disappeared. Immediate root-filling is 4 >ractiscd 
by some, but cannot be depended on. In teeth 
^ Article ‘ ‘ Teeth, ” by G. W. Watson, L. D. S. See p. 537. 
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with no sinus ?fepented cleansing of* the root 
usually results in the abscess healii^ up, but it 
is necessary in some cases tp drill a iiole over 
apex of tooth, so that some antisej)tic may be 
forced through, or the ahsccss-sac destroyed 
and the root and tooth filled. ^In c^ses of 
abscess in tlie substance f the bonq, the itooth 
causing the condition •shmdd be removed, and 
the abscess cavity scTgiped inul packed with boric 
lint till healin«: takes pla ‘v. Excision of the 
whole or apical portion of the root of an 
abscessed tooth is sometimes practised for the 
cure of ^'hro.iiic alveolar abscess. ^ 

J'bxOSTOSiS 

The cementiim which form« the outer layer 
of root of tooth is very liable to hypertropliy, 
which is induced by chronic irritation of the 
peridental membrane. Normally, the amount 
of tliis tissue on healthy teeth varies greatly, so 
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FlU. U.— T. section of M',' affected Ly exostosis. 
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much so, that ittis diflicult in slight cases of 
exo.stosis to diagnose between normal and ab- 
normal conditions. The usual form of exostosis 
consists of an excess of the iKjrmal tissue, layer 
after layer of the tissue being deposited on part 
or whole of the root (iMg. 14)- It is usually 
non-vascular, hut sometimes blood-vessels pene- 
trate into it, the tissue forming a kind of 
Haversian system round it. Any part of the 
root may he affected by exostosis, but its usual 
situation is on the lower third of root of the 
tooth. The varieties are — (1) a globular, en- 
circling the extremity of tliC root ; (2) an 
irregular mass encircling extremity of root or 
roots, or whole <ff the rent ; (3) an even in- 
crustation of whole root, be(.*oming attenuated 
towards the neck of tooth ; (4) as small isolated 
nodules, very liard and attached to the side or 
mar the extremity of root. When from alveolar 
abscess the whole or a portion of the peridental 
membrane is destroyed, no development of 
cementum can take place, which accounts for 
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► those cases where the exostosis recurs on one 
side of root^s^nly or in patches. In well-marked 
cases of the dise£»se distinct J/iminAtions are 
observed, lacuna) and canalicula) being scattered 
through them, intercoinmunieating with each 
other ^Fig. 14). Two or three teeth or roots 
are occasi<?i?ally found united * together hy 
cernentiim. ♦ 

Symjdoius . — Wlien tlie glisease has its origin 
in a tooth also affected by caries, ^it is extremely 
difficult to diagnose, owing to the ^similarity of 
tlie symptoms to other pathological conditions, 
such as chronic pulpitis, etc., and this is much 
more the case w hen the crowui of the tooth is 
free from, any lesion. Neuralgic pain in face, 
head, or neck may be, and often is, the only 
indication of disease, making it very difficuL to 
diagnose which tooth is at fault; and it is only 
after prolonged suffering that a diagnosis can 
be made, the tooth becoming painful on tapping, 
or to thermal changes. A ready method of 
diagnosing exostosis can be effected by taking a 
skiagram of the teeth on the side affected. In 
some cases tooth after tooth has to be sacrificed 
on account of this disease. The variety of 
^exostosis wffiich is productive of the most agonis- 
ing pain is fne isolated nodule, wdiich fortunately 
is somewhat rarer than most of the other forms. 
The severe pain incident to this condition is 
yiroduced by the pressure of those irregular 
grow ths on the irritated nerves of the peri- ! 
Mental memV)rane. 

Treatment, — Extraction. 

c< 

PvOllIUlCEAt AlVEOI.AKIS 

Pyorrhoea is a disease wdiich has been prev- 
alent ^.mong mankind and also some of our 
domesticated pets from the earliest times.* The 
local conditions to wdiich the name pyorrhma^ 
has been applied consist in a deeply congested 
condition of the^miucous membrane round the 
necks of the affected teeth, tef w hich it is non- 
adherent, accompanied by a thick, fmtid, puru- 
lent, or sanious discharge, laden with micro- 
organisms, e,xuding down betw^een the gum and 
the tooth on pressure Jieing applied, and which 
‘ communicates a most offensive odour to the 
breath. After a time the alveoli become ab- 
sorbed, and the peridental membrane of Jbhe root 
is gradually destroyed, accomjianied by loosen- 
ing of the tooth, exposure of part of the root, 
and a dijposit thereon of salivaiy calculus of a 
greenish brow n colour — though this is not invari- 
ably the case. In some conditions of this dis- 
ease there is no recession of the gum, and little 
or no tartar present. ‘ One tooth only, or several, 
may be attacked at a time, and the front teeth 
are more prone to this disease than the posterior. 
The disease may be acute or chronic, and gener- 
ally occurs in patients of middle age, and who 
are in a debilitated condition, suffering from 
some chronic disorder, such as gout, syphilis, 
Bright's dj>iease, amemia, tuberculosis, etc. Or 


thB cause may be local, such as oral unclei^ffTi- 
ness, the presence of tartar, or badly adapted 
artificial plates or crowns. The disease in its 
earlier stages is quite curable, but if allowed to 
progress till the topth socket has been destroyed 
little good' can be done. The e:^traction of 
affected teetli stops short the disease, * and it is 
of interest to note that the destruction of the 
pulp likewise has this effect. Medicalcopinion 
in recent years, in reference to pyorrhoea, seems 
to bear out the idea that this disease is a fre- 
quent source, w4ien neglected, of various dis- 
eased conditions in the lungs, bronchial tubes, 
pharynx,* pericardium, etc. (Spencer, Savili, 
iNvart, Godleo, etc.). There is no doubt that 
very septic conditions frequently prevail in 
pyorrhoea cases, making it a source of danger. 

There are difFerences of opinion as to whether 
the disease is due to local or constitutional 
causes. 

Treatment . — The xVmericans, attributing this 
disease largely to the presence in the blood of 
uric acid, treat it accordingly ; but there is no 
wairrant for this belief, or that it should be pro- 
duced by tliis diathesis, more than that of any 
of the other conditions predisposing to it already 
mentfoned. Local treatment consists of syring- 
ing out the gum sockets with 3 per cent H 2 O .2 
or pyrozone, then follow^ up with a drop or two 
of pure carbolic acid, or w ith a flattened piece 
of wood pack the pockets wuth powdered sul- 
phate of copper. The latter treatment should 
be repeated every four or five days, and gener- 
ally in a few weeks results in a marked im- 
provementt of the symptoms. All loose teeth 
should be removed, and also any tartar cover- 
ing the root, special instruments having to be 
used for* this purpose. Another very valuable 
adjunct in the treatment of this troublesome 
disease is electricity applied by means of zinc or 
copper electrodes applied to the gum pockets in 
the presence of dilute acid, the beneficial effect 
of the acid salts* so generated being obtained on 
the diseased tissues. 

Irregularity in Number^ Size., and Position of 
the Teeth, ^Deficiency of Teeth . — The tooth, per- 
haps, most frequently aVisent from the series is 
the maxillary Literal inqisor ; one or both may 
be absent, and this is very often an hereditary 
peculiarity. Absence of teeth, however, does 
not always mean their entire suppression, as 
they frequently are deeply buried in the sub- 
stance of the law, and only turn up after all 
the other teeth are lost. The most of the so- 
called cases of third dentitions are just analog- 
ous cases. The author has models of two cases 
where in edentulous subjects, one aged eighth- 
six, the other seventy-eight, two canines ap- 
peared. Cases have been recorded of the entire 
absence of both temporary and permailent denti- 
tions, or* of the presence of only a few teeth 
in either jaw. Supernumerj^ry teeth might be 
divided into — (1) teeth resembling the normal 
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rrib«ibers of the series — centrals, laterals, canines, 
Mid bicuspids; (2) conical teeth, having no 
peculiar characteristics. The first arft some- 
times called supplemental teeth, and arc found 
generally in the front of the mouth, either in 
line with tl^e other teeth outside the* arch, or on 
the palatine side of incisors. In the mandible 
they are placed on the linguUl side of the in- 
cisor& « These suj)plemental incisors are thought 
to he just a reversion to the ty})ical number. 
Extra canines, and three bicuspids on either 
side, arc fairly common ; an extra molar, on i 
either side has also been observed. Super- ' 
numerary teeth arc conical in shape, with a | 
short single root. They are usually found ; 
present in the incisor region, between or at the i 
back of them, and sometimes in association with ; 
the third molar, especially in the maxilla. ■ 

Treatment . — If ranged aloiigside of the other 
teeth, and the patient is over twenty years of 
age, it is better to retain them ; if, on the 
other hand, the patient is young, it is better to 
extract. Teeth situated on the palate, or out- 
side of the arch, interfering with tlie tjugue or 
bite, are better removed. Teeth excessive in 
size, amounting almost to deformity', are met | 
with sometimes, and are fre(|uently an afsocia- j 
tion of hyperostosis. 1 

Irregularities in the position of individual ; 
teeth, and abnormalities of the maxilla and | 
mandible, are very' common in the present 
day, and seem to be to a certain extent more 
prevalent among civilised than among savage 
races. A great many causes are adduced to 
account for it ; the disuse of oneV* jaw’s and 
teeth, owing to the prevalence of cooking, the 
early loss or extraction of the primary teeth, or 
too long retention of them, all influenciing more 
or less vicious arrangements of these organs ; 
while malformations of the maxilla and man- 
dible may be caused by thumb or tongue suck- 
ing, mouth breathing, the presence of adenoids, 
etc., or may be congenital 

In treating cases of irregularity it is im- 
portant to know which teeth to extract and 
which to retain, so as* to make room in the 
arches. As a general rule, w ith young patients, 
say from ten to fouj'teen, Ihe first molars, 
especially if carious, should be extnu^ted, this 
being a tooth that almost invariably', sooner or 
later, is attacked by this disease. In patients 
from fourteen to eighteen years of Age it is 
better practice to extract the first bicuspid, as 
the teeth ^vill be more readily an^ quickly’^ acted 
on by regulating apparatus. In the case of the 
incisors, it may be necessary^ sometimes to ex- 
tract the laterals ; but of course both ought to 
be removed, as it would make the arch unsy'm- 
metrical if only one w^ere extracted. The prom- 
inent canine teeth should alway^s be retained, 
as they are characteristic feature teeth, unless | 
they lie in such position as to make it im- 
possible to get them into place in the arcli. 


The temporary canines should also be retained, 
as long as possible, because their successo rs do 
not erupt* till |ifter the tocjfch on either side is 
I in place, and are liable to be crowdfd out if the 
j space is not kept.* ^ 

Another important matter is, not ^ coin- 
I mence at too’early an hl . to treat ^i^echaihcally 
suel) conditions, and#alsf> to reiuember that, 
provided tfiere is rpom, tlie lips and tongue, 
aided hy^ soinethelp from ao intelligent patient, 
work w’ondess bringing into place teetli very' 
badly' misplaced. 

1 ge 1 metli(/d of tiiiding out, before trait- 
men., wliat room will bo obtained in the arch, 
and how uhe teeth will look, is showui*by taking 
models of botli jaws, cutting off from plaster 
cast the tooth proposed to be extracted, also all 
the irregular teeth, and retixing them with wax 
in their normal positions, so a« to articulate 
with the bite. This enables you at once to see 
liow' tlicy' will look, and what room ymu have to 
come and go upon, 

Jrre(jul(iritles of the Se 2 :>arate Teeth. — Maxil- 
lary central incisors may bite inside, instead of 
outside, of the mandibular teeth. A vulcanite 
plate covering the molars, so as to raise the 
l)ite, and compressed hickory w'edges, or piano- 
wire springs, fixed at the back of the misplaced 
teeth, will speedily remedy this defect. Tro- 
trusion of these teeth is common, and nctJessi- 
tates the extraction of a tooth on either side, 
and the application of pressure frdfn the fronf 
by means of elastic l;ands, or what is better, 

I ])iano or gold wire, adapted to the outer surfaces 
! of the teeth, and attache.^ to metal bands round 
j the posterior teeth, and capable of being 
I ti^j:htcned. The two teeth are sometimoi? over- 
I Iap]>cd, or are arranged at right angles to each 
It other, in wdiich case the operation of torsion 
I may be employed. Forceps are carefully 
I })added, and the tooth or tecAh are carefully 
j twisted into positV)n, being retained there with 
a splint till fixed. 

Lateral Incisors. — Irregularities in these teeth 
are common outside or inside of bit^^?, or twusted 
on their axes to various degrees. Some oper- 
ators practise alveolotomy in l;)ad cases of irregn- • 
larity, which consists in making incisions with 
a saw' tlp'ough the alveolus on either side of the 
tooth to be moved, and forcing the tooth w ith 
suitable forceps into its proper position, re- 
taining it there with a plate. ^ 

Canines frequently erupt considerably out- 
side of the arch, both generally being affected, 
and there may be no room for them in the arch. 
To j^’emedy this in youn^ patients the first 
molars should be extracted, anti the bicuspids 
retracted by means of a spring plate, etc. I'lie 
extraction of the fir&ft bicuspid in older patients 
prxlucesmore certain and more rapid results. 
Canines sometime^ erupt on the palate, in which 
case extraction is the only remedy. Bicuspids 
j or molars, if crowded out of the arch,; 3 ^re better 
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•removed. The third molar assuijnes various 
irregular portions : its crown may be projected 
against the root of Vhe second mplar, and cause 
caries or at)sorption of it, or it may incline 
backwards, o^itwards, or inwards. 

Ahnt^'nialifies of the Jaws and Teeth. 1. V- 
shapeU MtiMdla ,. — In this deformity the arch is 
very fnucli narrowed by^ the approximation of 
the bicuspids towards the i^iddle lino. In some 
cases the two centrals meet at fui acute angle 
and project very much. The condition is fre- 
quently an hereditary one, though in some 
caSes the presence of adenoids or enlarged 
tonsils may aid indirectly in producing this 
deformity^ Some authorities have also asserted 
that congenital idiocy is frequently associated 
with it. 

Treatment . — If an inherited condition, treat- 
ment is very often unsatisfactory, as the teeth 
have a tendency to return to their original 
positions. The usual method is to make a split 
vulcaiute plate, on which is fixed a jack-screw 
capable of being tightened up, and acting on 
the alveolus and teeth on either side in the 
neighbourhood of the bicuspids. Or a split 
, plate with piano-wire spring may be employed. 

Under hiuKj Bite . — In this irregularity the 
fo\ir or six front teeth of the maxilla bite at the 
back of those of tlie mandible, giving the 
maifdible a very prominent appearance. To 
correct this irregularity the bite is raised by 
‘capping th?i posterior teeth, and the teeth 
affected are forced outw-a^xls gradually by means 
of Screws, piano-wire springs, or hickory wedges, 
till they overlap the Icfwer teeth, when the plate 
can be removed. 

Bite . — This is a very disfiguring de- 
formity, in which the upper and lower* teeth 
are separated from one another by a wide space,t> 
the only teeth touching being the bicuspids or 
molars. A larg^ number of those cases are due 
to thumb or finger sucking, ^\^lich is sometimes 
continued well into adult life. The alveolar 
process of maxilla and teeth are graduall}^ 
forced upwiirds and outwards by the persistent 
pressure, and the manilibular teeth are forced 
downwards and outwards from the same cause. 
Other causes are tongue-sucking, the persistent 
use of artificial teats, arrest in development 
of the anterior segments of the maxilla, or 
defective development of the ascending ramus 
of the nsvandible. 

Treatment consists ir\ grinding down the 
antagonising teeth so as to allow the jaws to 
approximate, or the extraction of the first 
molar teeth, and the use of a chin and ^kull 
cap for six or bight months may lead to some 
improvement. 

Dental Necbosis 

A pulpless tooth still has certain amount of 
vitality through the nerves and blood-vessels 
of perid^qintal membrane which supply the 


cefnentum and probably a layer of the den#me 
also. Partial necrosis is the proper term to 
apply to such a tooth. When the peridental 
membrane as well as the pulp is destroyed 
(complete necrosis^), the tooth becomes loose, 
and is speedily cast out as a fo(*eign body. 
Partially necrosed teeth last wonderfully well, 
but are more prone to caries owing to the loss 
of vitality. One root of a multiple-root^ tooth 
may become necrosed, and is liable to be very 
troublesome. H^eat and cold affect it, likewise 
pressure, the cause of the latter being the 
irritation produced on the soft tissues at root 
apdx by the roughness or sharpness of root 
caused by absorption. Discoloration of necrosed 
teeth is common. A pinkish or dark grey hue 
is commonly produced. Necrosed teeth some- 
times cause severe inflammation and necrosis of 
a portion of alveolus. 

Treatment . — In partial necrosis of a multi- 
rooted tooth, amputation of affected root is re- 
commended, or extraction of tooth. When the 
crown of any of the anterior teeth is discoloured 
as a result of caries and jiartial necrosis, it is 
advisable to bleach it. The carious tissue is 
removed, the pul]) canal antiseptically treated 
and ffiled. The cavity should then be wij)ed 
out with absolute alcohol, and hot air applied, 
then washed out with dilute ammonia, dried 
with hot air, and a piece of cotton-wool saturated 
with H.,Oo or pyrozone inserted, and hot .air 
a])plicd to this. This treatment, applied every 
three days or so, three or four times, has a 
wonderful effect in restoring the colour of badly 
discoloured teeth. Electric catajihoresis with 
pyrozoue is, however, more speedy in its action 
than the above. In cases of total necrosis it is 
better to remove the tooth at once. 

Abrasion and Erosion 

In certain conditions of the bite, notably that 
of edge to edge, the teeth get ra])idly worn 
down till near the gum margin, leaving a 
smooth and polished surface. As the process 
advances the pulp is encroached upon, and 
frequentlyc the tooth get very painful, though 
more commonly the pulp calcifies in advance of 
the wear. In countries^ where little pains are 
taken in preparing their flour, which conse- 
quently contains sand, the teeth are rapidly 
worn down from this cause till there is nothing 
left but Voots. 

Erosion may be described as a gradual de- 
struction of the labial portion of a to6th, occur- 
ring as a transverse, smooth, open groove at 
the neck of the tooth, more especially of • the 
incisors, canines, ‘and premolars, and gradually 
progressing till the tooth is broken across. 
Erosion is a condition little understood, though 
recognised by some of the old writers — Fox, 
Hunter,*etc. — many years ago. Various theories 
have been adduced to accqunt for it. It has 
been attributed to friction of the lips, excessive 
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use^of tooth-brush and powders, gout, acids, 
e£c. From microscopic investigation, Mr. 
Underwood has found thal teeth affected by 
erosion are structurally^defective, more especially 
the enamel, and all authors iigree that the oral 
secretion all such cases is strongly acid. 
Drs. Kirk and Buchard were the first to suggest 
that the irritated labial follicles in the mucoiis 
membrSne opposite the affected teeth might be 
the cause of the erosion. Mr. Royston, in a 
paper on erosion published recently, gives a 
valuable hint in reference to the treatment of 
such cases, suggesting that not only the topth, 
but also the mucous glands in neigliboiirbood 
of teeth afiected, should be touched with AgNO,^, 
lie having found great benefit resulting there- 
from. 

Treatment. — Abrasion. — AVhen the teetli are 
much worn down, caps of gold or jiorcclain tips 
are fitted to tlie teeth. When there is tender- 
ness of tooth the application of AgTsOyis useful. 
Erosion. — AgNO^ applied to surface of teeth 
affeeted, and also to mucous glands contiguous 
to teeth ; also the daily use of Rhillips’ milk 
of magnesia ^is a mouth-wash will be found of 
great service. ^ 

Et.ectro-Catapiioresis 

AVithin recent years cataphoresis has been 
extensively used for various dental operations. 
Tt rnay be described as electrical diffusion of 
fluids through the soft and hard tissues, a kind 
of electric osmosis. A scries of dry-cell batteries, 
capable of producing a current up to about forty 
volts or so, is used, and an instrumeht, rheostat 
or volt selector, also a milliampcremeter, to 
record the quantity administered. Various 
electrodes adapted for the different purposes arc 
used. In the destruction of a tooth the 

positive electrode is applied to the tooth, the 
negative — attached to a wet sponge — held in the 
hand ; a piece of cotton-wool saturated with a 
20 per cent solution of cocaine hydrochlorate in 
guaiacol, or meditrina, is inserted into the cavity 
of the tooth, and the cjurrent gradually turned 
on. One-twentieth of 1 millianqiere* to 3 or 4 
milliampcres is all that is ^cx^^ired for dental 
operations, but the tim® taken is rather a serious 
consideration, seven minutes to fifty or sixty 
minutes being commonly required to get the 
requisite results. Sensitive dentine bo ob- 
tunded by this means, and the pain of acute 
periodoiit^itis allayed by it, wVile discoloured 
teeth are readily bleached by the aid of a 20 i^er 
cent solution of hydrogen peroxide. For tooth 
extraction it is not so successl^uL 

Oral Sepsis and Genf^^al Bacteriology 
» OF Mouth 

As is well known, the oral cavity forms a 
very suitable incubator for the various micro- 
organisms. The lAimber of organisms present 
in any mouth is proportionate to the cleanliness 


with which* it is kcjit, and the condition of* 
health or disease of the contained or^ns. When 
teeth are *defe(»tive in numf)er and the mouth 
full of diseased and 2 >utrid roots, tnere will be 
also present, as *a result of siicfc conditions, 
numberless jv.itbogenic and non-pattiogeuic 
bacteria, and, as a sequeu/c of suc}it«i insanitary 
state of the. oral cavitf, tli ‘ patient is likely to 
sutler from some of* the lollowing : dyspepsia, 
anyernia, heada?;he, coustij);- don, etc. 

About ltt8‘' SI Professor Miller of Berlin 
began piiblishinu: a series of pa 2 )ers in reference 
to +he i'lganisms of the moutli and their ebn- 
necLion with disease, wliich greatly extended 
our knowledge <jf the important beamig micro- 
organisms have ill the i^i’cdmdion of various 
diseased conditions in the oral cavity and at a 
distance. The human month is well adapted 
for the development of bacteria ; the constant 
temperature and the jireseiice in the mouth of 
food debris, dead tissues, etc:., all c;ondnce to 
the nutrition and ra^iid proliferation of micro- 
organisms. Almost ev’cry known variety has 
been found in the human mouth, and in certain 
diseased conditions, such as that of tyjilioid, 
there may be jiresent animal orgj^inisms also.. 
Virulent pathogenic bacteriji are frequently 
found even in healthy months. The danger of 
infection from the presence of such jiathogenic 
organisms is proportional to the dosage, the 
condition of the mucous membrane, and the 
immunity or non-immunity of the individnaT 
when subjected to infection. In the dirty and 
diseased month are found at the margins of 
the gums, on and between the teeth, masses of 
micro-organisms, stro 2 )tococci, stajihylococci, 
bacilli spirillum spiitugonum, spii*c>chfeta 
deriturn, yeast cells, etc. (Fig. 15). The re- 
• iijoval of septic; roots and proper cleansing of 
the mouth have a wonderful cflcct in reducing 
the number of ^nicrobes, esjiocially the coma 
and sjiirillum forms, which are always present 
in large numbers in diseased and filthy condi- 
ti<nis of the oral cavity. 

Of twenty-two microbes isolated by Dr. 
Miller, ten were in the 5orm of cocci of various 
sizes, five aj32)eared as short, and six as long* 
stafts. One species formed spirilla, another 
developed kmg threads. Of thirty varieties 
cultivated subsecpieiitly eighteen were cocci, 
eleven stalls, one formed threads in fluids, 
three developed long connected or im(¥>nnected 
threads, one 23 rodi»ced spirilla, eight were 
motile, fourteen iinrnotile, only three showed 
spore formation, the others seemingly jirojia- 
gattng themselves hy fusion. They exhibited 
great diflereiic^s in their rehilion to oxygen ; 

' ten were found aerobic : four grew best in air, 
but could also do wutliout ; eight proved to be 
chromogenic, producing yellow masses in nutrient 
jelly. Dr. Millor also j^ointed out that the 
i pigmentation of the dentine in dental caries 
I is due to jiigrnent - forming bacter:»^ ; various 
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* shades of black and brown are the i>sual colours 
produced ; 'Knd he separated by cultivation 
twelve c'-gapisms ^diich developed Mctic acid 
in the riioutli, and states that a great many of 
the oral rni?robes are capable of generating 
acid fr^m cane or grape sugar, and that it is 
proba^jle tltat all of them, under favourable 
circuulstances, are capabll of so doing. Accord- 
ing to Arkovy, one of t^ie organisms most 
frecpiently found in dental carfes and in the 
pulp is bacillus gangrcine pulp^e. • Its relative 
frecjiiency compared with other organisms is 
95*3 per cent ; the next most frecpient, staphylo- 
coccus pyogenes aureus, 23 ‘2 per cent ; strepto- 
coccus citi\!us, 4*6 per cent ; bacillus pyocyancus, 
9*3 })er cent ; and some nine other orgainsms, 
mostly harmless. Bacillus gangreme })uiptc is 
a pleomorphous organism, forming bacilli wlien 



F(0. If). —Two epithelial scales from mouth covered 
with micro-oi gaiiisml. 


grown on nutrient jell}^ and cocci when grown 
oil agar agar. Pure cultures of this microbe 
have the specific effect of producing gangrene 
^of the dental pulp. Th4s microbe also has the 
power of softening dentine, and forms a brown 
pigment in the hot incubator. The presence 
in the mouth of such large numbers of micro- 
organisms, many of them pathogenic, suggests 
the possibility of infection, and that this fre- 
(juently ♦occurs in the septic mouth full of 
diseased and abscessed teeKi no one can doubt 
(Fig. 15). 

Infection may be induced — 

1. As a result, of abrasions, wounds, ulcera- 
tions, etc., of the mucous mevibrane of the 
oral cavity. 

2. Through exposure, ulceration, or suppura- 
tion of the dental pulp, leading to apical abscess, 
and eventually to fatal septic poisoning. 

3. From absorption of bacterial products, 
ptomainesj^ etc. — local. 


4. From swallowing bacteria or their poison- 
ous products, inducing gastric, intestinal, dr 
other disorders. 

5. From debilitated and diseased conditions 

of mucous- membc’anes, making them more 
susceptible to infection. ^ 

IVofessor Mill,er, and more recently Dr. 
Hunter, have shown that locally such diseased 
conditions as necrosis, cellulitis, meffingitis, 
ostitis, periostitis, and pericarditis may have 
their origin as <*a result of organismal oral 
infetjtion, while the stomach and intestinal 
trac^t, owing to the numerous microbes and 
their products swallowed, are liable to be 
affected by gastric or intestinal disorders. No 
I doubt large numbers of the microbes swallowed 
I are destroyed by the free HCl, but if this statf^ 

■ of infection continue for any length of time, 

I the resistance is lessened, or absolutely lost, 

I and conditions of disease are induced. Professor 
i Miller demonstrated that mice and other animals 
' inoculated with saliva (mixed infection) invari- 
I ably died in from twelve to thirty-six hours, 
j He also tried experiments of pure cultures of 
! four organisms obtained from diseased mouths — 

1. ,}ii (Tococc'HS (fnKjhnh' pt/ogeiies . — Injection 
I under the skin of mice produced abscess, 
i necrosis of skin, and generally death. Ah- 
I dominal injections caused death in from twelve 
I to twent 3 "-four hours. 

; 2. BdctertHDi <j(n</iv(p pyogenes . — Abdominal 

injections. J.)cath in from ten to twenty-four 
hours. Subcutaneous injections resulted in the 
formation of extensive abscesses. 

3. Bacillus dental is viridans . — Abdominal in- 
jections. Death in from twenty -tw^o hours to 
j six days from peritonitis. 

; 4. Bacillus pulpae pyogenes injected into ab- 

domeii proved fatal in from eighteen to thirty- 
six hours. 

Tuberculous suppuration in the lymphatic 
glands of the neck freipiently originates as a 
consequence of the presence in the mandible of 
i diseased and abscessed teeth. 

! Odenthal examined 9,S7 children, and found 
I carious teeth in 429, in 558 no caries. Of the 
; 558 without ca¥ii 3 c, glandular swellings were 
I found in 524, or 99 pCr cent. Hugo Stack 
i (1896) examined 113 children with glandular 
i swellings of neck. In 41 per cent he found 
I carious t^eth, and in all of them the situation 
! of the glands corresponded to the affected teeth. 

I In three childron with tubercular glan^^s in the 
I neck he also found carious teeth, but could not 
I detect tubercle bacilli in these. In a girl of 
j fourteen years of^ age, otherwise healthy, he 
detected a mandibular molar containing tuber- 
culous granulation tissue, and on the side tuber- 
culous glands, while there we^^e none on the 
other. In a paper read before the Odonto- 
; Chirurgical Society in 1889, the author made 
j the suggestion that tuberculous infection of the 
I lymphatic glands in the neck might originate 
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as consequence of infection from a diseased 
footh, or an abrasion or wound on the mucous 
surface — a carious tooth with an exposed and 
inflamed pulp forming a good nidus for the 
development of tubercle bacillus, being 

taken up by the blood-vessels of the pulp and 
deposited in the nearest lymphatic gland, 
originates the tuljcrculoua condition. This is 
generally accepted as a fact in the present day. 
Tubercle bacilli, pyogenic and other bacteria, 
are frequently found in the tpnsils, experiment 
having proved that tonsillar tissue when in- 
j(‘cted into animals gives rise to tul>erculosis in 
about 13 per cent of cases (Dieulafoy). •The 
[)rganism associated with thrush, oidiurn albicans, 
IS often found in the throat or tonsils of tuber- 
culous patients. The disease called pyorrhcea 
alveolaris, in which septic conditions are fre- 
(jiiently present, is a fertile source of infection 
in many patients. 

Other organisms frequently found in the oral 
cavity are pneumococci, which may under fa^’our- 
able conditions produce various lesions of the 
lungs, snch as croupous pneumonia, etc. The 
occurrence of diphtheria bacilli in the healthy 
human moulh is quite cominou (faiffler). Recent 
investigators state that diphtheria bacilli*persist 
in the mouths and noses of patients long after 
convalescence from the disease. Syphilis : the 
majority of the cases of infecti()n from this 
disease have their origin in the oral cavity, 
being transmitted liy the saliva ; wounds, dirty 
instruments in transplantation of teeth, or the 
use of other })eople's infected tooth-brushes 
or pipes, are all fi*equent sourcej-> of convey- 
ance. Actinomycosis very frcipiently attacks 
the human subject, infection being conveyed 
through wounds or abrasions of the mucous 
membrane, or proliferation takes place in the* 
exposed canals of some diseased tooth. The 
usual symptoms are numerous abscesses appear- 
ing in the neighbourhood of the infected part, 
discharging profuse stinking pus of a yellowish 
colour, containing small granules — portions of 
the ray fungus. 113 cases of actinomycosis 
in the human subject have been • recorded by 
various authors. In 5e3 cas(^s^put of this number 
the disease originated, in the oral cavity, on the 
cheek, tongue, jaws, or neck. 

Treatment . — In the treatment of oral sepsis 
all diseased roots and teeth should be removed 
(the reprehensible practice of some pi^actitioiiers 
of cutting over the six front t^eth, and without 
tilling ^nd treating the roots, cannot he too 
strongly condemned), and the patient's health i 
built up with tonics, and light and easily j 
jligested food given, while aA antiseptic mouth- 
wash should be frequentl^^ used. A teaspoonful 
of alcoholic solution of h^-dronaphthol in water 
or phenate of soda may be employed, previous 
to the use of which, however, a ^ per cent 
solution of H2O2 in water should be employed, 
the frothing of wdiich helps to remove the debris 


of food on ^aud lietween the teeth, and enablcf^ 
the stronger antiseptic to have 11103^8 effect. An 
astringtait mo^iith-wash c;u# he used lalrr <.)n : 
^ Tannin 5j., tinct. iodine 7)Ss., tifict. pyrethri 
.)j., spirit, vim rect. ^iss., jupui rosjc ^vij. Of 
course, if the teeth are too few to ^)roperly 
masticate w?th, artifiri.7 sul 'stitutf^s shoald be 
provided. » 

Mills and Undor^wood, it the International 
xMedical Conj^ress, Londo i, 18S1, presented a 
communicatinu on dental caries, stating that 
micro-oriranisms wioc always present in dental 
C'U'ics, .ui<l wen- the cause of distension of^the 
tun:.b.‘S, and t'lat two factors were always in 
operation — (1) the action of acid ; {’2^ tlte action 
of germs, — which views were a great advance 
in tlie right direction. JShorrly after this date 
Ib'ofessor Miller, Berlin, began Ins investigations 
in regard to the microbes of d^'iital caries and 
of the mouth generally, and great credit is due 
him as being the first to demonstrate the true 
pathology of dental caries. He also succt?edcd in 
producing artificial caries in sound teeth by 
placing them in a mixture of starch and saliva, 
the starch having been previously sterilised. 
This mixture was kept at a constant tempera- 
ture in the incubator, and became !\cid in froin 
four to five hours. In the course of two or 
three weeks the teeth were found softened, and 
presented all the appearances of natural "Varies 
— the tubules broken up and distended 'with 
micro-organisms. Cultures mafic from tlfc 
artificially produced .ciadous tissue develope< 
tu’ganisms which Miller thought identic^ll in 
form with those of baciMus acidi Lactici, and by 
an elaborate chemical experiment demonstrated 
the correctness of this view. He also jy'oduccd 
artificial dental caries b}^ means of a pure 
tuilture of a pleomorplious organism obtained 
from the mouth. 

The exposed portion of the^ crown of a tooth 
is covered by enamel, principally made up of 
lime salts ; any defect in its structure is liable 
to he attacked by the acids generated by the 
numerous bacteria which find lodyrnent on and 
between the teeth, and, which, on reaching the 
dentine, penetrate the tubules rapidly in th« 
direction of the pulp, softening and }>reaking np 
the tii^siies in their progress. Briefly, then, in 
the process of dental caries there is (1) decalcifi- 
cation of the 'hard tissues of the tooth by lactic 
acid generated by microbes ; (2) pej^tonisation 
and assimilation o^ the animal matter of the 
dentine, accompanied by alkaline products. Dr. 
Miller pointed out that micro-organisms grown 
in*different culture matifrials had a modifying 
effect on their products ; tlnfis proteids caused 
decomposition, with alkaline products, hydro- 
carbons had little or no effect, carbohydrates 
developed acid. Structural defects both of 
I enamel and dqntine predispose to attacks of 
i caries, although, according to Black, etc., the 
j hardness or softness of a tooth ha^ nothing to 
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<lo with its predisposition to caries. •Leptothrix 
forms are vefty common in the oral cavity, and 
generally considered^ to be just ti^nsition foriDs 
of pleomorphoiis organisms. 

In 1888-9r|^Dr. Vincentini bf Italy made a 
most interesting and vaUiable discovery in con- 
nectioli witlu the orgar.isms associated with 
caries, ‘and figured and (V scribed aij organism 
of a higher type than usually obtains in the 
mouth, which he says is invarit».bly found in 
great abundance adhering to the teeth in 
gelatinous plaques, and which he named lepto- 
thilx racemosa. He asserts that this is the 
parc'iit organism of most of the bacteria of 
the mouth», and it certainly looks as if there 
was some truth in this, as preparations n>ade 
from scrapings of teeth exhibit all the dilTeivnt 
varieties usually found in the mouth as well as 
the characteristic peculiarities of L. racemosa. 
Vincentini showed chroiiio drawings of this 
organism, and represented it as exhilnting four 
differeift stages, and that tlui highest of which 
wars an arrang('mcut of spores round a central 
stem forming club-shaped masses, and that the 
organism which produced these spores was the 
jmrent form of the whole, or nearly the whole, 
forms of microbes of the mouth ; leptothrix 
tilaments, so common in the nioiith, lieing just 
portions of the stems. He doscri))od the jiarent 
orgailism as being composed of fertile filaments 
or stems, containing in their interior gemmules, 
iffid attacheef round their stems by very fine 
threads were a series oi» spores in six or more 
long*itudinal series. Little or no attention was 
paid to this important tjommunication for some 
years, till Mr, Mummery and I’rofessor Miller 
took it#) up, and were able to make out with 
certainty the club-shaped bodies, etc., descrftied. 
Later on Dr. J. Leon AVilliams worked at the 
sulqect, and was able to show by means of a 
series of beautiful'‘microphotogi^\phs the various 
forms assumed by this organism, and established 
beyond doubt that this is a new and hitherto 
undiscovered micro-organism. It is most re- 
markable tlui#t this microbe lias so long been 
overlooked by bacteriulogists. Dr. Williams 
^suggests that this was probably due to the fact 
that it can only he demonstrated by special 
methods of staining and moiinting, Dor if 
mounted in balsam it does not show up at all. 
Dr. L. Williams’ method in the preparation of 
specimen^ is as follows : — 

Wash wdth a stream of sterilised water the 
surfaces between two teeth, and with a small 
sterilised knife scrape the surfaces ; the pasty- 
looking mass so obtafned is placed in a clewn 
watch-glass and Covered with 20 pv 30 drops of 
a rather watery solution of methyl violet in 
aniline water for twelve hours, occasionally 
teasing it apart so as to allow the stain to 
penetrate ; pour off stain, and i>’ash with steril- 
ised water, and then with equal parts of glycerol, 
alcohol, andr water ; remove this and put a drop 


of ‘same mixture on a clean cover-glass, ^ut 
stained mass into it, and invert on a clean glas^ 
slide, when it can be' examined with the micro- 
scope. Dr. Leon Williams has done good work, 
and greatly, enhanced our knowledge in respect 
to the pathology of the enamel, and likewise 
in regard to the^ bacteriolog}^ of the mouth 
generally. 

Mr. (loadby, having received a gran?5 from 
the British Medical Association, has recently 
l)een making investigations in regard to the 
])act*eria of the mouth, and has succeeded in 
cultivating bacillus maximus buccalis (lepto- 
thrix buccalis maxima of Miller), spirillum 
s])utugenum, and spirocliLeta deutum, by grow- 
ing them on potato gelatine, and by so doing 
has demonstrated that leptothrix thread forms 
of Yarii)us bacteria arc just involution forms of 
I various bacilli, etc., found in the oral cavity. 

I It might be noted here that bacillus maximus 
I buccalis occurs esj)ecially in dirty and unclean 
j mouths full of carious tooth. S])irilhim sputu- 
genum had never before l)cen cultivated, there- 
fore to Mr. (Joadby is due the credit of having 
been the tirst to do so. He obtained in twenty- 
four hours beautiful s})iral and coma forms of 
this organism. Some years ago the coma bacilli 
of tlic mouth were supposed to be the same 
as the true cludera organism. Doadby clearly 
defines the differences between them. Spiro- 
clueta dentum is frequently found in the pus of 
alveolar a)»scess and in chronic empyema of the 
antrum, while spirillum sputugenum is always 
found associated with inflamed and filtliy con- 
! ditions of the oral cavity. Mr. (load by by his 
j research has materially advanced our knowledge 
of dental caries, and classifies the microbes 
into (1) add-forming bacteria, (2) bacteria which 
• liquefy blood-scrum, (3) pigment-forming bac- 
I teria, and insists that both the superficial and 
! deep layers of carious tissue should be used to 
1 grow cultures from, searing each surface with 
i a hot iron previous to taking material therefrom. 
! Mr. (ioadby has noted nine acid-forming bacteria, 

I all of which, with two exceptions, streptococcus 
I brevis and bacillus nccrodentalis, were found in 
I the superficial laiyu^’s. As regards the second 
I group, liquefying bacteria, he found six, of 
I which bacillus mesenteriens ruber and vulgatus 
liquefy blood-serum and dentine, bacillus mesen- 
tericus fuscus and bacillus furviis Goadby liquefy 
both blooci -serum and dentine. Besides these, 
two other organisms were noted : the yellow 
bacillus Goadby, supposed to be Miller’s bacillus 
gingiva) pyogenes, and bacillvis fluorescens 
motilis. Constantly associated with these or- 
ganisms he found ari organism commonly found 
in sewage, cladothrix dichotoma ; and other 
varieties of putrefactive bactei^ia haye been 
found by him in the human mouth, and also 
in those *of monkeys, associated with dental 
caries. All caries organisms^ grow best when 
the culture material is alkaline and contains 
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car^Bohydrates. Cheque t has recently shown 
that recurrent dental caries can be produced in 
a sound tooth cavity, and below a tight? filling, 
by placing a small metal cap of culture material 
on the bottom of the cavity previous to filling 
it, but owing to the absence of carbohydrates 
this secondary caries seems to advance very 
slowly and affects only a limired area. 

• 

Neuralgias of Dental Origin 
Certain individuals seem to^have a neuralgic 
tendency, the slightest cause interfering *vith 
perfect health inducing an attack, and there is 
nothing more certain than that conAition^ of 
debility, aiuemia, malaria, or exhaustion are 
fertile sources for originating this complaint in 
subjects prone to it. When it l\as its origin m 
the branches of the fifth nerve it is termed 
trifacial neuralgia — supraorlhtal, infraorbital, 
temporal, tiural, or cervical being tlie regions 
most affected. And any tooth or teetli in a 
diseased or irritable condition are liable to 
originate an attack. Careful examination re- 
quires to be made of all the teeth in order to 
diagnose the origin of such neuralgic conditions. 
The teeth, '^one by oiu', should be thoroughly 
examined with a line probe, and percussed by 
a steel instrument, wdiile conditions of chronic 
pulpitis, exostosis, chronic periodontitis, or im- 
pacted third molars must rnff be overlooked. 
Projection of a stream of cold water against a 
suspected tooth may help to show up inflanmia- j 
tory conditions of the pulp. C'arious, sujipurat- 
ing, and ])rokcii-down wisdom teeth are common 
sources of neuralgic trouble. .• 

Neuralgic pain, wdien occurring in the supra- j 
orbital or infraorbital regions, is usually due to j 
maxillary teeth, whereas pain in the -‘ear, neck, j 
or shoulder indicates disease of some of the -J 
teeth in the mandible. The pain of neuralgia 
is of a sharp, paroxysmal, darting, or burning 
character, and sometimes the attacks come on 
at stated periods and intervals. 

The pathological conditions of teeth which 
more especially are the cause of neuralgia are : 
(1) irritation of the pulp ; (2) chroaaic pulpitis; 
(3) chronic periodontitis ; (4J ^^thc various forms 
of secondary dentine fcund in the pulp chamber, 
especially that form called dentine excrescence 
and calcareous granules ; (5) exostosis ; (G) im- 
pacted third molars. It is frequently very i 
difficult to differentiate between neurtflgias of a ! 
general or dental origin. A preliminary dose 
or two bf tincture gelsemium is sometimes of 
use in diagnosis, as it gives relief in most cases j 
of dental origin, but is of no effect in systemic i 
conditions. The treatment of the various patho- 
logical conditions of the teeth, in so far as this 
can bte done, quickly allays and stops short the 
neuralgic symptoms, but while it lasts relief can 
be obtained by the administration of phenacetin 
or tincture gelseinium. Neuralgic pain may be 
reflected from one nerve to another, and produce 


pain at a considerable distance from ‘its origin,, 
such as the neck, the arm, or bacl%. The usual 
sites of the affection are a^ the outlets of ihe 
main branches of the fifth nerve oifthe face and 
head. Facial ptiralysis is a pretty common 
affection, as a result of diseased find jj^iscessed 
maiidihular ‘molars. Tbi. author ^has t>een a 
case of muscular p^alyyis of the arm» which 
was cured by the <‘N^raction of a diseased man- 
dibular third iuolar. Var. uis affections of the 
eye, acc^U'diiig to Power, are caused hy the 
presence of suppurating teeth in the maxilla. 

An.f': J — The maxillary antrum 

is variaf)lo in size; sometimes the two 

smiisc's difier in size in the same , individual. 
The antrum is of pyramidal shape', and is situ 
ated above the' roots of the posterior teeth and 
belo\v the orbit. The proximity of llie roots of 
the posterior teeth to the cavity of the :iiitnim 
(which they sometimes penetrate) is fre(|uently 
the origin of trouble in tliis sinus, hy clausing 
irritation and alteration of the normal secretion, 
which becomes purukmt in character, and is 
evacuated througli the middle meatus into the 
nose, or in some cases a sinus discharges throiigli 
an opening in the external alvciolar process or 
palate. Antral empyema may also have its 
origin as an extension of disease froiii tlie nasal 
cavity without any of the teeth being diseased ; 
blit its most fro(|ucnt origin is from dij‘i.‘ased 
and septic roots or teeth, especially the p(»sterior 
teeth, {ilthough any of the othA’ teeth maV 
cause it. , • 

Aciite Anti'dl Emptjema. — Except as a iftsnlt 
of scarlet fevcu' or inliuctiza this variety is some- 
wdiat uncommon. 

Si/7)}pf(»ns, — Dn'.at pain of a throbj)ing or 
neuAilgic character is experienced, accompanied 
hy high temperature and pain in the teeth. 
Relief for the time being is obtained by evacuat- 
ing the cavity. Operative imflisures are seldom 
required, as the 'disease ceases spontaneously. 

Chroitic eni})f/ema is very common and often 
overlooked. Symptoms : slight feeling of pain 
or tension ovei the (fiieek, nose, oy su})raorbital 
ridge, nasal discharge o/ betid pus, the frequent 
passage of which over the nasal mucous mem> 
brane irritates and inflames it ; one or both 
nostril}^ may be blocked. It often reipiires pro- 
longed treatment and is difficult to cure. 

Treat thoroughly all diseased 
teeth, and bore a hole with a suitable instru- 
ment (a large trqpar will do) through the 
external alveolar plate over the first or second 
molar tooth into the antrum. A good-sized 
op/jning is required for successfully treating it. 
The antral cavity should theA be, in the first 
place, washed out ivith dilute 3 per cent solution 
of pyrozone to cleanse the mucous membrane 
from pus, etc. ; then follow this up with a hot 
solution of horq.cic acid, or a teaspoonful of 
hydronaphthol solution in a tumbler of water 
may be used. This may be done tbj*ee or four 
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times dail}% using an enema syringe. ^ In chronic 
cases' curettii|g the cavity is useful, or painting 
the membrane with^ equal parts of tincture of 
iodine ana Carbolic acid. If tfiese measures 
fail to arrest tlie suppuration tke antrum should 
be pack^^d wfth aristol gauze till suppuration 
ceasesf To |jxclude food, etc., froni'the antrum, 
a plato«should be adapted the mouth, carrying 
a tube or plug fitting the op^ening. Tn cases of 
antral empyema, where the tcethfare all sound, 
an opening may be made into tiie antrum 
tljrough the canine fossa, though the di'ainage 
fi’otti this part of the antrum is not nearly so 
good. Some authorities reconiuiend opening 
through the nose (Max, Hall, etc.). 


Tooth Extraction. H.emorrhaoe 
In extracting teeth with forceps the rules to 
remember are to press the instrument foi’cibly 
upwards or downwards, as the case may be, 
keeping up this pressure during the whole time 
tlie lateral movements are being made, while 



Fia. 16.— MetliO(l of holdiiij^ liawksbill forceps for extracting 
_ a molar tooth. 


one .or two fingers should be placed between 
the handles of forceps to regulate the pressure 
applied to the tooih (Eig. 16). In the maxilla 
the only teeth that can be retailed in extracting 
are the canines and central incisors ; all the 
other teeth, both in the maxilla and mandible, 
except inferior canine, are best removed by an 
inward and outward, more especially outward, 
r.uivement, the external alveolar process being 
thinnest and yielding more readily. Hawksbill 
root forceps are usually employed for the ex- 
traction of all mandibular teeth up to the second 
premolar, while hawksbill molar forcep.s are 
employed for the posterior teeth (Fig. 16). Tu 
using the* hawksbill molar forceps for, say, the 
extraction of the first molar, the tooth should 
be grasped, and the index and other fingers of 
left hand should rest on the teeth and in^ner 
surface of alveolar ridge, and the thumb should 
be used to forcibly press dovvif the beaks of 
iustrument. Root forceps are usually employed 
for the extraction of the maxillary teeth up to 
the second premolar ; the usual beaked forceps 
are used for the molars (Figs. f7, 18, 19). For 
the extraction of roots where forceps are of no 


avail, the elevator, straight and curved, is nery 
useful. The straight elevator is invaluable in 
the reimival of mal-placed wisdom or other teeth 
in the mandible, and is used thus ; it is gradu- 
ally, and with a somewhat rotatory movement, 



Fia 18. Fig, 17. Fig. 19. 


forced well down between the tooth and its 
socket, then, leverage is applied, which gradually 
forces the tooth out of its socket (Fig. 20). 

Alveolar Hivmorrhage. — Hiemorrhage after 
tooth ex4^raction is sometimes troublesome, 
I especially in patients of a 
Inemorrhagic diathesis, in 
which class of cases it is 
advisable, as a preventive, 
to prepare the ‘patient, 
prior to the removal of a 
tooth, by administering 
twice daily, one 4-gr. 

acetate of lead pjill^for a 
week previous to the oper- ^ 
ation, or doses of tannic 
acid ; and to make sure, 

the sockets of tooth, after ^ ^ 

^ , - 111 straight Curved 

extraction, should be elevator. elevator. 

separately packed with Fio. 20 . 

narrow strips of lint 

saturated with Richardson’s styptic colloid, a 
preparation which almost invariably checks 
haemorrhage. Adrenalin chloride is also very 
valuable to allay luEmorrhage. 

Haemorrhage, as to cause, may«be either trau- 
matic or vicarious of some other blood-flow. In 
very obstmate cases, after plugging the sockets, 
a piece of cork may be fitted between the two 
teeth on either side and the jaws bandaged, so 
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th^ the opposing teeth may keep up pressure 
on the cork, or a piece of softened guttapercha 
may be moulded and applied in like ^iianner. 
The capillary ooze from the gum is sometimes 
more troublesome to control than the alveolar. 

Local^ ati^esthetics used in tooth extraction 
are — 

Chloride of ethyl^ which is sprayed on the 
gum ft-om a tube, and is sometimes of use, 
especially for the removal of loose teeth. 

Eiicaine . — A solution in wcier is greatly used, 
hypoderinifially applied ; it has little or no^toxic 
effect, and is jjreferable to cocaine. Jf several 
teeth have to be extracted, tliree or four dif 
ferent injections at various points over the roots 
of the teeth should be given, and in five or 
seven minutes the teeth can be r' ( coved. 

Nitrous oxide gas as a general aufesthetic is 
very extensively used by dental practitioners, 
but the author prefers a mixture of N.,(), 1 part, 
fo I part of O. The amesthesia is more pro- 
longed than with N^O alone ; there is no stoitor 
nor cyanosis, and no spasms of the muscles. 
N^O amesthesia may also be kept up by the 
applicatioiij, after removal of the face-piece, of 
a nose-piece through which the gas ^ is ad- 
ministered, and it can thus be prolonged so 
that nearly the whole of tlie teeth in the jaws 
can be extracted at one silting. It is of no use, 
however, in cases where there is na.^.xl obstruc- 
tion. N.,0 and ether for jiroloiiging amesthesia 
is greatly used and gives very good results : 
along with ether it forms the principal ames- 
tiietic agent now employed at the EdinViurgii 
Dental Hospital for dental operations. Kelene, 
a form of pure ethyl chloride, inhaled through 
a special face-piece, is sometimes employed, and 
is both very simple and efficient, and is useful 
to employ for outside cases where the takings 
about the gas apparatus is troublesome. No 
disagreeable effects seem to be caused by its 
use, and from two to eleven^ teeth can be ex- 
tracted under the anaisthetic. 

Mechanicau Dentistry 

Dentistry is a very old profession, and was 
practised by the Homans a^ §i» very early period, 
as we learn from the Twelve Tablets promul- 
gated about 450 u.c. In it mention is made of 
the fixation of loose teeth b}^ means of gold 
wires, a common proceeding in those days. In 
the Museum of Corneto, Italy, there are two 
plates \vith artificial teeth attfjehed, which were 
got from an Etruscan and Homan tomb respec- 
tively, dating back to the fourth or fifth century 
B.c. The teeth, wdiich are carved out of ivory, 
•are fixed upon a thin flexible ribbon of gold. 

Owing to the great dest action of teeth from 
caries jn thd present day, immense quantities 
of porcelain teeth are required yearly to meet 
the demand. Artificial teeth in tlie present 
day are all made of porcelain. Fifty or sixty 
years ago natural teeth, or teeth carved out of 


walrus or .other tusks, were largely* used, but 
had the fault of becoming carious, an'd so 
did not* last ^any time. ^ Ikircelain teeth arc 
mainly made np of a mixture of *lvaolin, silica, 
feldspar, and cw^ide of titanium, the glazecl 
enninel surface fieing made witf! feldspar and 
various colouring maLU r to ])rod\,iye the sluides. 
The teeth are rnnde^i nc ulds and then fired : 
each tooth has two^platinum ])ins baked into it 
for fixing the n to the vari 'US base plates they 
may bo put ou. 

The month should be prepared for the iiiser- 
tii.u oi artificial teeth by the removal of all 
uscii s., ^)r diseased roots, and the treatment and 
filling of all savable teeth, to prevent caries and 
aV)s<*cs.s ; the six front maxillary roots should be 
treated and filled if possible, as their retention 
does not alter the mouth so much, and (Iocs not 
necessitate an artificial gum. After preparation 
of the mouth the model is taken. The best 
material for this purpose, especially in edentu- 
lous patients, is plaster of I^iris ; but ifiodelling 
composition made np of gum-kowrie, stearin, 
chalk, and colouring is also extensively em- 
ployed. Everything depends on the model 
being accurate, otherwise the plate wull not fit. 
After the model is cast it is dried And boiled in 
liquid bees’- wax or stearin to harden the surface, 
and if a metal plate has to be made casts of the 
model in zine are taken in sand, and a counter 
of lead made to fit it, between which the metal 
plate is swaged and struck up Till it fits the 
model perfectly ; it .i^i then filed up to shape, 
and the teetli, backed with platinum or’gold, 
are fitted to tlie gum,'> waxed into jiosition on 
the plate, and articulated ; then the plate and 
i>‘eth are embedded in a mixture of punster and 
diatom ite, leaving the backs of teeth and palate 
of plate ex])Osed. When hard the wax ks re- 
moved, and the whole gradually heated up till 
red-hot on a fir^^ or gas-bunibr, and each tooth 
soldered to the plate with gold solder by means 
of a blowpipe ; after wliich the plate is finished 
and polished. For the retention of partial 
dentures the teeth are fitted |vith clasps of 
springy gold, but as , these sometimes act in- 
jariously on the teeth it is better, if possiljle, 
to retain the plate with flexible gold wings, 
carefully adapted, high np on the external 
alveolar border, and running from behind 
forwards. When a vulcanite dentnn is made a 
wax plate is prepared to fit the mod^l, then the 
teeth are ground apd fitted to the gum, waxed 
to plate, and articulated to the bite ; after 
smoothing and finishing, it, along with the 
iriodel, is embedded in plaster in the lower half 
of a flask, i^ll tlie teeth bding covered with 
plaster up to their inner surfaces, but leaving 
the palatine surface of wax-plate exposed. 
When the plaster has set it is smoothed aitd 
greased, and tbp other half of flask put on and 
filled up with plaster ; when hard the two 
halves are separated, the wax-plate, all removed 
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\S'ith boiling water, and vulcanite rubber is cut 
in suitable pi^o^'-es and packed into every part of 
it till full ; the flask is now heated and com- 
pressed, and IS ready for vulcanisation, which 
consists in subjecting the flask and contents to 
a temperature’ of 315° to 3*20° F. for an hour 
and a quarter, in a steam >‘oiler, whhih converts 
it into^iard vulcanite, i^j^ter cooling and re- 
moval from tlie flask it is^scraped, filed, and 
Y)olished. In the case of full-su«tion sets the 
models should always be taken with* plaster, as 
it causes less disturbance of the soft parts, and 
great care requires to be taken in getting the 
correct bite and proper articulation of the teeth. 

Gold springs and swivels are sometimes em- 
])loyed for attaching the two dentui'cs to each 
other, but in the majority of cases springs a.e 
not required, except perhaps with very old 
people, because, if the adaptation and model be 
correct, suction-plates ought to keej) in place 
perfectly. Suction-cells for retention of the 
upper phate arc used by many, but are of little 
value, and have been known, by their irritation, 
to originate malignant disease, lladly adapted 
plates cutting into the soft tissues are a source 
of danger, as they are sometimes neglected, and 
produce troublesome ulcerations which are prone 
to become malignant. 


Bridge and Bar Work 


This method of inserting ai'tificial teeth has, 
during recent? years, been much exploited by 
the more unscrupulous /d^ss of practitioners, 
who <^insert bridge work in all and sundry, 
whether the case is adapted for it or not, and 
without proper treatment of the roots and teeth 
of attaclpncnt (Fig. 21), The method is this: 

In a mouth, say, with a molar 
on cither side left, and two 
canine roots, the two sound 
Vnolars are cut down and caps 
of gold arc3 fitted over them, 
the two roots are treated and 
cut level with tlie gum, and 
their root canals enlarged ; 
platinum caY)s are now fitted 
tcj each root, and a tube running up each canal 
is soldered to them, and the two cemented into 
position. A stout platinum bar is fitted to go 
from molar to molar, soldered to each cap and to 
the two metal posts fitted to each 'tube in roots. 
Backed teeth are now adjusted, fixed in position, 
and soldered to the bar, and, when finished and 



Fia. 21.— Small bridjje- 
work plate attaclied 
to roots of central 
and lateral incisbr. 


polished it is cemented into place. The ob- 
jections to this class of work are : the difficulties 
of repairing and keeping it properly clean, tV^e 
maiming of sound «teeth is a dec idedl}* objection- 
able feature, and if badly adjusted* the strain on 
the teeth to which the bridge is fixed gradually 
loosens them. Movable bridge 'work, \vhen it 
can be applied, is not quite so objectionable 
(Fig. 21). Pivots are used extensively for the 
six front te^th, the pulp is destroyed and re- 


moved, the root canal enlarged, and the apex 
sealed up with guttapercha; a post of gold or 
platinun\ is adapted to the root canal, and 
soldered to a platinum cap made to fit the root 
surface, which has oreviously been filed dowm 
a little below the gum level in front, but not so 
much behind, then^a backed half tooth is fitted 
over the cap and to the gum, and soldered to it, 
building the back up with gold to a cc/Atour ; 
after being filed up and polished it is made fast 
in the root with cement or guttapercha. All 
porcelain crowns arc extensively used also, 
especially ^ premolars and molars. A S(juare 
post IS fitted and cemented into the root, and a 
tube tooth is adjusted over the root and 
cemented to the root and outer part of post, or 
the tooth may be fixed with amalgam. Other 
porcelain crowns have jilatinum posts embedded 
in the tooth, which, along with the tooth, are 
fitted to the root, and then fixed into place with 
cement, etc. All-gold crowns arc principally 
used for the posU?rior teeth, and arc best 
adapted for roots which have a portion of the 
tooth remaining above the level of the gum. A 
ferule of 22-carat gold is fitted to gQ below the 
edge of the gum and fit tightly to the root, and 
wdth crown punches a top is struck up, 
strengthened, and soldered to the ferule, which, 
on being filed, polished, and fixed, makes a 
very good and serviceable crown. 

Gold and porcelain crowns are sometimes 
made from all-gold crowns iiy cutting out the 
outer metal wall, and fitting into it and soldor- 
ing a half tootli which has been backed with 
gold. They 'arc very much more presentable 
than all-gold crowns, and should be used near 
the front of the mouth in preference to tlie all- 
gold crown. 

« 

Teeth ingf. See Children, Development 
OF {Dr-ufifion, Si/mptotns^ Trf'.aime.nt) ; Gastro- 
intestinal Disorders of Infancy {AilmenU 
of Dentil ion) ; liiCKETs {Clinical Features) ; 
Syphilis {In Children^ Later Signs ) ; Teeth 
{Genesis of the Teeth^ Eruption). 

Tegfinen. — A covering, e.g. the tegmen 
tympani or thin plate of bone roofing in the 
cavity of the tympanum. 

Teg^nientum. — A covering (Lat. tegere, 
to cover) ; e.g. the tegmenta of the crura cerebri, 
which are separated from the crusta by the 
substantia nigra.- See Auditory Nerve and 
Larykinth {Nerve Deafness., Seat of Lesion) ; 
PHYSIOT.OGY, Central Nervous System {Crura 
Cerehri). 

Teg'll menta.ry. — Relating to the skin 

{q.V.). 

TeichYnan n’s Crystals. — Ha3min, 

a crystalline hydrochloride of hasmatin. See 
FiECKS {Abnormalities. Foreign Bodies, Blood). 
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Teichmann’s Test.— The luemin test 
for the presence of blood. 

Teichopsia. — IVansitory am1[)lyopia, 
characterised by the sensation of zigzag flashes 
of light, arranged in ranipaot fashion (Gr. tcIxos, 
a wall <^r Yampart, and vision). See Am- 
blyopia {Functional^ Transitory). 

Tela.— A web, or a tissue ; e.<j. tela cellulosa 
(areolar tissue), tela choroidea superior (the 
velum interpositum or roof of^the third ventricle 
of the brain), and tela choroidea inferior, (the 
pia mater, covering the lower part of the roof 
of the fourth ventricle). ♦ 

Teiangfiectasis.— A vascular tumour 
(congenital in origin) consisting of dilated 
capillaries and small vessels. 1 'apillahies, 

Diseases of {Comjenital Anyiorna). 

TelangfiectatiC. — Resembling a telan- 
giectasis or congenital angioma, e.y. telangiec- 
tatic lupus. See Lltpl's Kiivtuematosus {De- 
scription). 

Telangfioma. — A tumour composed of 
dilated capillaries. See Telaxcuectasis. 

TclegfOny. — The alleged influence of a 
previous liusband or sire upon the progeny 
produced by a second one from the same mother 
(Gr. Tf;Xe, far off, yorr/, oftsj)ring) ; it is the 
name given to those doubtful cases in which the 
offspring is said to resemble not the fatlier but 
an early mate of the mother either in ph\Asio- 
logical or in pathological peculiai-ities. See 
Heredity {Teleyony) ; Maternal Imphessions 
{Teleyony). 

Telegfraphist’s Cramp. sVt Neur 

OSES, Occui’ATiON {Etioloyy). > 

Telencephalon. — The anterior part of 
the fore-brain or prosencephalon, consisting of 
the cerebral hemispheres, olfactory lobes, lateral 
ventricles, foramina of Monro, and the anterior 
portion of the third ventricle. 

TeleolOgfy. — The science or doctrine of 
final causes. « • 

Telepathy.— The alleged action of one 
mind upon another at a distance such as to 
exclude the usual modes of influence through 
sight, heai'ing, etc. ; thought transfe'fence. 

Telephone Tinnstus. — Tinnitus I 

aurixim ascribed to the frequent use of the 
telephone. 

, Telescopic Vision. See Colour 
Vision {Acquired Restriction of Form Vision). 

Telo- . — In compound words telo- (Gr. reAo 9 , | 
end) means relating to the end or terminal ; e.g. 
telodendron (one of the bulbous expansions ter- 
minating the arborisation of an axon), telolecithal 


(the term applied to an ovum having much food- 
yolk eccent’ric in position), etc. 

T e 1 03 poi*i d i a. P AHAsy:'E.s {Sponcoa^ 

Telospmridia). 

» 

Temperament. — A spi^cial constitu- 
tion or complexion or dia' hesis ; e.fj. the nv^rvous, 
l^mipliatic, bilious, Ainguine, or melancholic 
tem})eram^nts, whixlT predispose the individual 
to certain dis<;fises or to certain ways of exhibit- 


ing disease^. 

Temperature. 

Ixn UHK'TORY ..... oil 

The Normal Tempeuatpre . . .541 

The b'EMPERATlTRE IN RELATION TO 'A(iE . 542 

Diurnal Variations .... 542 

Localised Abnormal Tempei{ature . 542 

Alterations of Generai. Temperature . 512 

A. Dejtres.^ion . . . . .542 

]>. Elevation . . . . .545 

Feyeh . . . . . ... 544 

St ayes . . . . . .544 

Tissue chauyes . . . . .545 

Treatment . . . . .547 


See also Aluohol {Ekysioloyy^ Temptraiuref\ 
Anaesthesia, General ihjYSKu.ooy of {Remote 
Effects^ Tetnjteraf are) ; xVoiri’A, Aneurysm and 
Dilatation or {Symptoms., Rises of Ten}} >eraf tire ) ; 
Appendix Ver.miformis (yl/>.sYr.s.s‘ Fever) ; fluAiN, 
Tumours of {Loealisiny Sympfoin^s., Tem/»er<itnre) j 
Rraix, Sur(U':rv of (Uontpressionfl'emjmratnt'd) ; 
Rrain, Surgery of {(Jpsehral Ahs^'ess ) ; Children, 
Development of (Soisibil ity to Tem}>erat\ire) \ 
('hildren, ('linicai. F.Vamination of {Tempera- 
ture) \ Cholera, Fpidemic {Symptoms) ; L[\ er, 
TfioPiGAL Abscess {Symptoms) ; Measle^^ {Symp- 
funBi, Ternperat.nre) \ xMedicine, Forensic; {Siyns 
of Death) \ Meteorology {Temperattire) ) 4T:ri- 
TOxNEUM, Acute bEurroNiTLs, General {Symp- 
toms, Temina'alyire) ; Pukrperium, Physiology 
{(fhanyes tu Alatenad System, Temjte rat tire) ; 
PUERPEIUUM, PaTI|(>LOGY {/ufectum, Vulvitis, 
etc.) ; Pulse {Frequency) ; Typhoid Fever 
{Symptoms) ] Typhus Fever {Petqod of Advance, 
etc,); UrxE.mia {Sytnpioms). 

The temperature of the body is the degree of 
bodily beat registered by the thermometer. 

. The temperature of the internal parts of the 
body is higher than that of the more superficial 
or peripheral parts. In man the normal 
temperature taken in the mouth hr axilla is 
9^*4** to 98‘(F F. (57° C.) ; the average tempera- 
ture taken in the rectum is 99*3° F. (37*4° (5), 
wjiereas the skin temperature varies from 81° 
to 89*6° F. 

As there iti' constant production of heat within 
the body, the result of tissue metabolism, it is 
e^ident that there must likewise be constant 
loss of heat. The temperature of any part of 
the body is largely dependent on the amount 
of blood circulating through the part, and 
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consequently on the degree of dilatation or con- 
traction of its blood-vessels. 

Division of the sympathetic in the neck of 
the rabbit k followed by dilatation of the 
blood-vessels and elevation of temperature in 
the ear of tlia same side, whereas irritation of 
the pe^i{)heral end of the divided nerve causes 
contraction the blood-vf^sels in the ear with 
a fall of temperature in tm. part. 

The cc)nstancy of the tJemperature of the 
body is due to the intimate relationship between 
the amount of heat produced and that lost from 
the body. Loss of heat occurs to a considerable 
extent from the lungs, but is chiefly due to 
radiation, conduction, and evaporation from 
the skin. The loss of heat by evaporation 
diminishes the more moisture there is in the 
atmosphere, hence a high temperature of the 
atmosphere is more readily withstood the less 
moisture it contains. The loss of heat from 
the skin is reduced by clothing, but apart from 
this, the loss of warmth from the skin is 
automatically regulated. Exposure to cold 
tending to cause loss of heat from the skin i 
surface, induces at tiie same time contraction 
of the cutaneous blood-vessels, and thereby 
K^wers the touiperature of the skin, diminishes 
the evaporation of moisture from it, and checks 
the loss of heat from the body. On the other 
hand,, if the temperature of the medium 
surrounding the body be high, the blood-vessels 
oj, the skin (klate, the amount of blood circu- 
lating through the skin is much increased, and 
ther(^ is consequently iiit^reased loss of heat 
from the surface of thp body. Thus, in the 
event of circumstances tending to cause a rise 
of temperature, there is a compensating lower- 
ing of Uie temperature ; or if there b^ a 
tendency for the temperature to fall, there 
is a simultaneous and compensating rise of 
temperature. In ,jthis manner the range of 
temperature in normal indiviluals is very 
slight, a rise or fall of temperature is of brief 
duration, and the normal temperature is quickly 
re-established. 

The TempeIiature in Relation to Age. — 
Ip new-born infants the* mean temperature is 
99*0“ to 99*6“ F., and in both infancy and 
childhood variations in temperature are more 
frequent and more pronounced than in' later 
life. >Jew-born infants not inf reqyently present 
an evening rise of 0'9'' F. In advanced life ' 
the tempefi’ature is often slightly higher than 
in the normal adult, being* usually about 99*’ 
to 99*5^ F. 

Diurnal variations, of temperature occur 
both in health an^ in disease. In the former, 
and probably also in the latter, *i;he variation 
is mainly dependent on muf^cular movements 
a^id ingestion of food. According to Ogle the 
minimum temperature in health is about 6 a.m. 
(97*2“ F.). A rise of temperaVure then com- 
mences and continues until the maximum 


temperature (about 98*7° F.) is attained between 
3 and 5 r.M., and thereafter the temperature 
again {alls. Jilrgepsen observed the daily 
I minimum between 2 and 8 a.m., the daily 
I maximum between 4 and 9 r.M. 

I The temperature'^ is uninfluenced by the sex 
: of the individual. Menstruation causes; a very 
1 slight and transient rise of temperature ; 
I pregnancy has no eflect on the tempr^ature. 

^ During parturition there is a rise of about 
i F. : during the normal piierperium the tem- 
; perature remains*' the same as that of other 
I normal women. 

, T^a and coffee induce a slight rise, usually 
; about t/ F. or less ; alcohol in large doses lowers 
: the temperature in consequence of dilatation 
I of the superficial blood-vessels, and of oxidation 
I being retarded, but after this fall the tempera- 
ture rises to a higher level than formerly. 

Localised Abnormal Temperature. — A 
localised abnormality of temperature is most 
frequently and readily observed in a periplieral 
part of tl)e body such as the limbs. The two 
chief factors concerned in bringing about this 
change are the vascular and tlie nervous supply 
of the part. Arrest of blood-supply, as by 
ligature of the main artery to the part, causes 
a marked fall of temperature locally, whieli is 
in turn succeeded by a rise as the collateral 
circulation becomes established. Disease of the 
blood-vessels, causing diminution of blood-siipj)!}" 
to a ])art of the body, is usually accompanied by 
a fall of temperature in the aflecjtod part. 
Such a change is well seen in the fingers in 
Raynaud's disease, and may be observed in 
cases of advanced arterio-sclerosis. Ikiralysis 
of a peripheral nerve, whether resulting from 
section orpnjury of the nerve trunk, neuritis, 
or other lesion of the lower neuron of the motor 
path, is frequently accompanied by diminution 
of the temperature in the paralysed part, and 
the difference between the surface temperature 
of the healthy and of the paralysed side may 
amount to 10'", 15°, or 20" F. 

A localised elevation of temperature is essen- 
tially due to^ an increased volume of arterial 
blood in the part. Claude Bernard's classical 
experiment on diUs^ion of the symiiathetic in 
the neck of the rabbit witK consequent elevation 
of teinjierature of the ear on the same side has 
been already mentioned, A localised elevation 
of tempers ture consequent on local dilatation 
, of the blood-vessels is observed in association 
j with cutaneous hVpenumia of superficial parts, 
whether it be induced by mechanical means or 
be a manifestation of inflammation, but thy 
temperature of the s.flected part is never higher 
than the general temperature of the body. 

Alterations of General Te,mperature.— 
The general temperature of the body may either 
fall below gr rise above the normal level. 

A. Dejyression, — It is evident that a fall of 
the general temperature may be due (1) to 



TEMPERATURE 


543 


din^nished production of bodily heat ; (2). to 
excessive loss of heat ; or (3) to these two pro- 
cesses acting in combination ; but it, is not 
always possible to determine to which of these 
factors depression of the general temperature is 
due. The, fall of temperalure cohsecjiient on 
extensivifc burns of the skin is, however, due to 
increased loss of lieat dependent on paralytic 
dilatation of the blood-vessels in the injured 
parts. Prolonged exjxtstire to cold also causes 
excessive loss of heat from the body ; and if 
this loss be continued for a long period,^ the 
temperature of the body ma}" ))e rediiccMl to 
such a degree that the life of the infftvidi^l is 
endangered, or that death ensues. In animals, 
death from freezing is mainly due to paralysis 
of respiration, for by means of artificial res])ira- 
tion the animals can be kept alive for longer 
periods than they could otherwise be. The 
temperature falls after the .occurrence of a 
severe hcfonorrJtajje. In animals a luemorrhage 
of moderate amount c*a.uses the tem])erature to 
fall about 1'5° to 1‘<S ' F. This fall is maintained 
for a few hours, but thereafter the ccmpt'rature 
rises to a higher level than that existing before 
the lijcmorrhage occurred. The loss of a larger 
rjuantity of blood is followed by a ra]4d and 
marked fall of temperature, whether the tem- 
])eraturc previously has been normal or elevated. 
Such a fall of temperature is of great significance 
in typhoid fever, and in duodenal and many 
cases of gastric ulceration. 

Starvation and v()))iithnj lower the tem]:>era- 
ture. In collapse tht.'re is a marked fall of 
temperature due chiefly to ra[)id apd excessive 
loss of heat. In sevi're collapse, associated with 
serious danger to the life of the patient, the 
temperature may fall to about 93 F, ^ In many 
patients suffering from chronic diseases the 
temperature is subnormal. Examples arc seen 
in cases of chronic nephritis, cerebral abscess, 
and enteritis, though in the latter condition a 
feljrile temperature is not uncohmion, especially 
in children. In such cases depression of the 
temperature is due more to deficient production 
of heat than to excess! \^e loss of hej\t. A reduc- 
tion of temperature can be effected liy certain 
drugs — alcohol, chloroform,’* Either, opium, and 
chloral, for example. The group of drugs 
termed antipyretics, which bring about a reduc- 
tion of an elevated temperature, have little if 
any effect in rendering a normal temperature 
subnormal. The antipyretics will be again re- 
ferred tb in dealing with the tihatment of fever. 

B. Elevation of the General Temperature . — 
Elevation of the general temperature may be 
induced (1) by increased h,;at production, (2) 
by diminished loss of heat, or (3) by these two 
processes in cpmbination. .'he term fevei- is 
employed by some writers to signify elevation of 
temperature induced liy no matter vsliat cause, 
l>ut it is more usual not to regard mere eleva- 
tion of temperature, or hj^ierthermia, and fever 
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as synonymous terms, but to reserve? the term 
fever for a* general disturbance of^ metabolism’ 
one of tjie main features of winch is an alw 
normal elevation of temporatitr€» It must, 
however, bo adnytted that in some instances it 
is difficult or impossible to deteitnine whether 
the elevation of temperature is a simpft' Jiyper- 
thermia or a febrile Jrexia. ** . 

JJ t/perth*erniia may be induced by rnusculai’ 
exertion, exposure fo high temperatures, or by 
lesions of tlje central nervous system. 

Muscidat- ejee/i ' es])ecially if prolonged, 
causes a rise of UMuperature by increasing the 
])rodio tioii ol Iieat within the body. Sutherland 
Simpson has recorded the fact that muscular 
(‘xercise in the monkey causes the rectal tem- 
]H‘rature to rise from 3 to 4" F. In man active 
muscular exercise causes an elevation of tempera-'* 
ture of about Oab" to 2 F. This hyperthermia, 
due to increase of metabolism in the musetdar 
tissues, ceases simultaneously with, or very soon 
}ifter, the muscular exercise is discowtinued, 
])rovided the individual be in normal health. 
If, however, he be afibeted with some morbid 
condition, or be convalescing from disease, 
nius<'ula.r exertion not only tends to induce a 
more marked rise of temperatuiFe, l)ut this 
elevation tends to persist for a varying period 
of time after cessation from the muscidar 
exercise. 

On exposure to an atmos])here of a high tem- 
perature, which tends to raise# the general 
tem])erature of the body, there is, as already 
mentioned, a simultaneous and compens^^tory 
excess of heat lost fropi the skin. But pro- 
longed exposure to a very high temperature 
cannot be withstood without harm resulting. 
If gHiinea-pigs be exposed to a temper^lture of 
104’ to 107" F. their temperature rises to 107" 
to 113" F., and the animals die; whereas if 
animals be exposed to a gradually increasing 
high temperature they remain alive even though 
the temperature of the atmosph(*re be raised to 
105° to 107" F. After exposure to such a 
temperature there is marked dcigencration of 
the red blood corpuscles and fatt}*^ degeneration 
ot the parenchyma o7 the liver, heart, an<J 
kidneys, but the blood pressure may remain 
normal. If the human subject be exposed to a 
Temperature of 122" F. his temperature rises to 
107° F. or still higher, and death may ensue. 
Similarly in the case of sunstroke the tempera- 
ture, in consequence of diminished lo^s of heat, 
rises, it may be, to ?04", 105", or even to 1 13' F. 
The skin is iiot and dry, the respiratory and 
cardiac frequency are boi^i markedly increased, 
and there is increased excretioj» of urea from the 
kklneys. Th^ increased rapidity of the respira- 
tion is usually ascj’ihed to the heat of the skin 
stimulating the respiratory centre reflexly. » 

1] yperthernria of Nervous Origin . — The experi- 
ments of Wood,*Eulenbcrg, and Landois, Bokai, 
and others, on the production of hyperthermia 
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by injuries to the cerebral cortex are incon- 
dusive, the , high temperature being probably 
due to muscular movements of the animals, or 
to the epil .‘ptiform Attacks induced by cortical 
stimulation. Aronsohn and Sachs, Ott and Hale 
White found that in animals lesions of the corpus 
striatipit* are followed by a rise of .temperature 
to 107" F. dfr more. Bofe clinical and experi- 
mental evidence indicates/ liowever, that there 
are no specific thermogenic centres or centre 
within the central nervous system. A cerebral 
lesion associated with hyperthermia is probably 
in every instance an irritative lesion, but whether 
the hyperthermia be the result of increased | 
chemical activity in the muscles or glandular 
organs, or be dependent on diminished loss of 
heat, is still unascertained. In man hyper- 
•'L-hermia is seen in ass(jciation with injuries to 
the cerebral cortex, corpus striatum, or crus 
cerebri, with lesions of the pons and medulla, 
and also sometimes with hysteria, epilepsy, and 
general rparalysis. In hysteria the temperature 

may rise to 106* F.. being in some instances 
associated with convulsive attacks. In diseases 
associated with a febrile elevation of temperature 
there is in some instances a rise of temperatui’e 
to 107” F. or more, constituting the condition 
known as hijperpyrtj'ia. The hyperpyretic 
temperature is by some regarded as representing 
the j(dnt result of the febrile temperature and 
of a hyperthermia of nervous origin. 

Ve\ eh. — li^fever there is a general disturbance 
of metabolism with elevation of the temperature 
(pyrpxia), disturbance 6^ the circulation and 
respiration, alterations pi the blood and urinary 
secretions, and changes in the parenchyma of 
the internal organs. The functional and struc- 
tural changes are due to the exciting caiHje of 
the fever, and are not the result of the rise of 
temi)erature. 

Khvatiou of f/V' tenvperatHre is the most im- 
portant and characteristic sigi1< of fever. The 
rise of temperature is probably not in all cases 
induced in the same manner, though this is a 
point on which diftbrent investigators do not 
agree. It is^usual to describe tliree stages in 
ttlie course of the febrile temperature : — 

(1) The initial stage of rise, pyrogenetic 
stage, or stadium incrementi. In this stage 
the cutaneous blood-vessels become contracted^ 
in consequence of the action of the exciting 
cause on the vaso-motor centre, and the vascular 
coustricti6n becoming more pronounced, there 
is diminished loss of heat Irom the body, and 
the temperature commences to rise, and con- 
tinues to do so the moj'c markedly the cutaneous 
blood-vessels bec^ome constricted. The ini?ial 
rise of temperature is therefore dependent on a 
diminution in the loss of heab If this constric- 
tion of the cutaneous blood-vessels be rapidly 
induced the general temperature rises rapidly, 
as in scarlet fever or acute Ibbar pneumonia, 
whilst there is a fall of temperature in the per- 


iplieral parts, pallor of the si^in, a sensation of 
cold, and a rigor which ceases before the tern- 
peratur^e has attained its maximal point. If the 
exciting cause of the fever induces a gradual 
constriction of the blood-vessels, the initial rise 
of temperature is not sudden and is not associated 
with a rigor, but is gradual, slow, and ■'miore or 
less insidious. It 'is either a gradual but steady 
rise, or there are several more or less well-/^iarked 
remissions, after each of which the temperature 
rises to a higher level than it had previously 
attained. The best illustration of such a step- 
like rise is seen in the temperature during tlic 
first<Aveek^ of typhoid fever. 

(2) The stage of acme, or the fastigium, during 
which tlie temperature remains elevated, though 
; varying according to the exciting cause. During 
i tliis stage of fever there is an increase both in 
I the production and in the loss of heat, an increase 
i wdiich, according to Krehl and Matthes, is on an 
; average equal to *20 per cent. But even though 
' there be, as compared with the noriiuil, an in- 
i creased loss of heat, the loss is insuliicieiit to 
entirely compensate the excess of heat prod\iced, 
and tlie temperature is consequently above the 
normal level. In many instances ""the skin is 
dry, a¥.d evaporation of moisture from the sur- 
face of the body is diminished, and the loss 
of heat is, in comparison with the i)roduction 
of heat, relatively diminished. During this 
stage the height to which the temperature rises, 
and the general course of the temperature, are 
dependent on the exciting cause ; but the same 
cause may not induce an identically similar 
reaction in every case, as diiferent individuals 
may react to the same cause in a different 
manner. There are a number of ‘‘ clinical types ” 
of febrile temperature according to the course (d 
^ the latter. Thus the temperature ma}^ remain 
at a high level for a short period, varying from 
some hours to a few days, after which it rapidly 
falls. This type is termed accuminated, and is 
observed in many acute infective diseases of 
short duration. Again, the temperature for a 
prolonged period may remain persistently high, 
with diurnal, variations. “"This is the continuous 
type of temperature, examples being the tem- 
perature of typhus*' fever, acute lobar pneumonia, 
and acute suppurative meningitis. Again, there 
may be during this stage marked fluctiiations 
ill the course of the temperature. Thus there 
may be remission of the temperature in the 
morning and an exacerbation in the evening. 
In this remitteht type of temperature, as in 
typhoid fever, for example, the temperature 
during the remissions does not fall to the normal 
level. In the tru<.? intermittent type the tem- 
perature at each successive fall reaches the 
normal level, examples of this type being the 
temperatures in malarial fever, the fever‘of septic 
origin, aifd advanced pulmonary tuberculosis 
when there is mixed infectioi^ with streptococci. 
In the relapsing type of febrile temperature 
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there is a paroxysmal elevation of temperature 
persisting for a few days to a week, then a rapid 
fall of temperature, succeeded by an interval 
during which the temperature remains normal, 
and subsequent to this interval there is again a 
paroxysmal rise. • 

(3) Defervescence, or stadium decremeiiti, the 
stage during "which the ten^perature falls to 
normal. Defervescence occurs when the excit- 
ing cause of the fever ceases to act — wlien, for 
example, the causal toxin becomes completely 
united witli the specific antitbxin. The fall of 
temperature is sometimes associated with marlvcd 
dilatation of the cutaneous bloo(l-v*Asels.*;ind 
with considerable sweating, and there is, in this 
instance, a rapid fall of temperature constituting 
a crisis. During a crisis there are often signs 
of colla})se. There is not infrequentl \ a pseudo- 
crisis preceding the actual crisis. In other in- 
stances defervescence takes place slowly, or, as 
it is termed, by lysis, and some days or even a 
wet.'k may elapse before the temperature has 
actually fallen to the normal level. 

The preagonic temperature may j'ise to a very 
high level, 105^’ to 107^F. or more, as in cases 
of cerebral hisions, hccmorrhage, meniiiLdtis, etc., 
and in tetanus. Preagonic hyperpyresia is 
possibly due to a nervous hyperthermia, con- 
sequent on cerebral disturbance, being super- 
added to the pre-existing ])yrexia, or may be 
due to a terminal infection. It is more usual, 
however, for ii temperature, which was previously 
high, to fall, it may be to below the normal 
level in the period preceding death. A fter drnih 
the temperature of the body gradually falls to 
that of the surrounding atmosphere. In some 
instances, however, there is an initial post- 
mortem rise of temperature which mav be very 
pronounced (104" to lll'P.). Such a rise is, 
for example, seen in some cases of cerebral 
hiemorrhago, cerebro- spinal or tuberculous 
meningitis, tetanus, acute rheumatism, and 
other infective diseases in which there has been 
marked pyrexia or hyperpjA^xia. 

Causes Feveiu — The most frequent and 

important causes are «l)acterial toxins, llcrg- 
mann and Brieger both prepared toxic bacterial 
products capable of iiiduciirg^ febrile elevation 
of temperature. Donath found that a sii])stanee 
(pyrotoxin) of a pyrogenetic nature could ))e 
obtained from a number of bacteria such as 
staphylococcus pyogenes aurens, streptococcus 
pyogenes, and bacillus pyocyaneus; and Krehl 
obtained similar results in the Ccise of bacterium 
coli T?bmmune, diphtheria bacillus, proteus 
vulgaris, and other pathogenetic and sapro- 
phytic bacteria. Tuberculin land tetanus toxin 
likewise induce elevation of the temperature. 
In contjradistinction to Cent uni, who considers 
that the* pyrotoxin obtained from different 
bacteria is in all cases identical, Kre^il liolds 
that the pyrogenetic substances of the various 
bacteria are not identical in all respects. The 

VOL. IX 


latter view is certainly the more correct if one 
i considers liow different is the cliaractoi ■ and 
I course of^the tem])eralure in the various febriie 
diseases, such ^s acutt? lobar pneifuionia, acut(' 
rheumatism, dipl^theria, typhoid fever, etc. 

Bacterial toxins arc, liowever, tiot t^ie only 
cause. l^yr’e,xia may he bu*. to a process of 
autoint(''Xi(*ation, to ^ almormal a^)sor{)tion of 
products (^‘ metabonsm. The pyrexia of in- 
testiiKil catarrh and cousti} ition is sometimes 
ascribed to^au1:fvntoxication, but is more prob- 
ably due to absc.rptioi. of bacterial toxins from 
1 the alina'utary cmial. Subcutaneous iujiaTion 
I of M/*uM)in, abiumose, and pe[)toiie, and of 
I normal uru.ie, causes a rise of temperature in 
' some animals; and various other substances, 
urea, nuclein, fibrin ferment, pejisin, try])sin, 

I diastase, and other ferments, have a similar'^ 
I action. Ughetti having found that urea iiahu'es 
hyperthermia, concluded tliat th(‘. rise of tiau- 
pcralure in fever was due to the fact that 
various substances bring about au increased 
production of urea within the body. Elevation 
of temperature is often ol)sorve{l in association 
with asc})tic injuries and lesions of the tissues, 
with internal luemorrliage. or with aiueiiiia, con- 
stituting the form of pyrexia designuted “asep-‘ 
tic fever,’’ examples being the so-called un-thral 
fever, and the fever associated with teething, 
simple fracture of bone, aseptic h}emotl;«)rax, 
luemjirtiirosis, etc. In these instanct^s we may 
either assume that the rise of ^^teniJ)eratur^^ 
which is by some writers interpreted as a sinqile 
hy])erthermia, by oth?Ts as a sign of fevev, is 
du(3 to the absorption />f albumose, or other 
tissue product, from the site of injury or from 
the degenerating tissue cells, although the 
possibility of the elevation of temperature being 
in some instances due to reflex nervous stimula- 
^ tioii cannot he entirely excluded. 

There is very little cvidencef»if indeed any at 
all, to prove thj«4 pyrexia is hamiful. On the 
contrar^q pyrexia of moderate degrcic is bene- 
ficial to tlie patient ;*it is only harmful if it be 
severe or hyperpyrexiid. Animals exposed to 
a liigh temperature after experimental inocula- 
tion with bacteria arc ciiahled to withstand in-, 
fcction better than when they are kept at the 
room temperature (Wollher, Filehne, Rovighi, 
Kast, l*oewy and Richter). AVe cannot, how- 
QveVy conclude that elevation of the temT)erature 
i retards or inhibits the growth of pathogenetic 
I bacteria within the body, nor that it ’tends to 
! lessen or destroy th\‘. toxicity of the bacterial 
' products ; and although it has l)een shown that 
i the ^antibody pre.scnt in ,,the blood serum of 
I persons convalescent from typljM^)id fever, or of 
j goats immunishd to the hdcillt/s tf/pho.ws, is 
I more potent at a high temperature, it is not 
! clca” how the beneficial effect of a febrile eleva-‘i 
! tion of temperature on the course of an infec- 
’ tivc disease is brefught about, 
j Other Chanr^es in the Course of Fever. — Eleva- 
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tion of the temperature may cause some accelera- 
tion, of the Dulse and respiration, *but all the 
other changes to be described occur quite inde- 
pendently ol the pj^rexia, and ire due to the 
same cause, namely, the toxin. ^ 

There is iMsually, though not invariably, in- 
crease;! ^consumption of oxygen iyid increased 
excretion ofVarbon dioxiA by moans of respira- 
tion, indicating that there\s increased oxidation 
of the tissues of the bod^. But there is no 
constant relationship between tlie pyrexia and 
increase of metabolic activity, and the latter is 
not necessarily the cause of the pyrexia. 

Degenerative changes in the parenchyma of 
the different organs can usually be demonstrated. 
The most frequent changes are albuminous in- 
filtration, and fatty degeneration of the li\er, 
“^kidneys, and cardiac muscle, less constantly of 
other glandular organs. Fatty degeneration 
can be induced by artificial exposure to a high 
temperature ; but that the degenerative changes 
in fever are due to the causal toxin, and not to 
the pyrexia, is shown by the fact that the ex- 
tent to which the changes occur is not propor- 
tionate to the elevation of temperature, and 
that the changes may be more marked after 
•diphtheria or typhoid fever in which there has 
been merely moderate pyrexia, than after acute 
lobar pneumonia associated with a much higher 
elev^^ion of temperature. Necrotic changes in 
the renal epithelium and in striped muscles, for 
example, are«likewise induced by certain toxins. 

Changts, in the Blood . — In consequence of 
localised congestion of Internal organs there 
may be a diminution iij the number of red blood 
corpuscles per c.mm. in the peripheral blood ; 
but there is usually more or less well-marked 
hfcmolj’^sis causing the anaemia so frcqi\ently 
associated with fever. The presence of hjcmo- 
siderin in excess in the spleen is a result of *| 
the haemolysis. ^,Tn many febrile diseases there 
is also well-marked leucocytCsis, whereas in 
others, such as malaria and typhoid fever, there 
is no increase in the nurffbcr of leucocytes in 
the peripheral blood, owing in some instances 
to the withtlrawal of leucocytes towards the 
,seat of infection in thb internal organs. The 
blood serum sometimes contains a diminished 
amount of albumin, and the coagulability of 
the blood may be either increased or d^reased. 
The alkalinity of the blood aijd of the blood 
scrum is diminished during the course of a 
feVjrile disease, and the reduction is probably 
the more pronounced in‘ proportion to the 
severity of the infection. During the periods 
of recovery and convalescence the diminution of 
alkalinity gives ^lace to an increase, but if** the 
organism be unable to withstarld the infection 
or the toxin, the degree of .alkalinity continues 
i>to fall until the fatal issue supervenes, as shown 
by von Rigler, after injection of diphtheria 
toxin, mallein, and tuberculin.** 

Loss of body weight is a constant and marked 


feature. That the loss is not due to the pyrexia 
is shown by the fact that a patient loses weight 
during ^the course of an infective disease, even 
though his temperature be maintained at or 
about the normal level by means of antipyretics. 
The loss df weight may be in part due to 
diminished ingestion of food, or to imperfect 
absorption of food, but is mainly due to de- 
generation or disintegration of the tissue cells 
consequent on the action of the causaT toxin. 
Another result of the toxic action is seen in the 
increased excretion of nitrogen in the urine. 
The urinary secretion is diminished in amount, 
exc^^pt dbring the initial stage of the fever ; the 
colour is darker, the specific gravity is higher 
than that of normal urine, and urates are 
present in excess. The total amount of nitrogen 
excreted in the urine is increased, but except 
that the ammonia compounds may constitute 
ten to twelve per cent of the total nitrogen, 
instead of the normal two to five per cent, the 
distribution of nitrogen remains the same as in 
health, so that on examination of the urine it 
will be found that there is increased excretion of 
urea, uric acid, and kreatinin. 

The urine frequently contains proteids. 
Seruni, albumin, together with serum globulin, 
is most frequently present ; alburnose is also 
not infrequent. The passage of these proteids 
through the glomeruli is almost certainly depen- 
dent on a morbid condition of the glomerular 
epithelium even though in some cases there 
are no visible changes in the kidneys. Ehrlich’s 
diazo reaction can often be obtained, and the 
urine contains excess of the phosphoric and sul- 
phuric acids, and may contain acetone and 
diacetic acid, but the chlorides are invariably 
reduced except in malaria, in which disease the 
excretion of phosphoric acid is diminished. 

Circulatory Disturbances . — The heart’s action 
is accelerated, but the increase in frequency is 
by no means always proportional to the pyrexia. 
Thus in typhoid fever the pulse may be slow 
and the temperature high, whereas in severe 
septic infection the conditions arc not infre- 
quently reversed. There is usually diminution 
of the blood pressure, and the pulse is dicrotic 
or hyperdicrotic y in other cases the blood pres- 
sure is normal or may eten be increased. The 
circulatory disturbances are not due to the 
elevation of temperature alone, for in animals 
exposed 4.o a high temperature both Welch and 
Krehl found the functional activity of the heart 
was normal evtn though there was efatty de- 
generation of the cardiac muscle. 

Respiration is also accelerated. This change 
may be artificially induced by raising the tem- 
perature of the blood, or by exposing the skin 
to heat. But in fever marked^ increase of the 
respiratory frequency is usually dependent on 
indirect pauses, such as cardiac enfeeblement, or 
inflammatory changes in some part of the res- 
piratory tract. 
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Digestive Disturbances . — The salivary and 
gas£fic secretions are deficient, and the absorp- 
tive power of the stomach is diminished. ^ There 
is consequently interference with the patient’s 
appetite and digestion. Intestinal peristalsis 
is lessened, the hepatic cells* show degenerative 
changes, and there is interference with the con- 
version of ammonium carbonate into urea, and 
the secretion of bile is diminished. 

Cerebral phenomeiw, — headache, inability for 
mental work, delirium, stupor, and coma — all 
due to the action of the toxirls on the central 
nervous system, are usually well marked? in 
fever, whereas in simple hyperthernfia these 
plienomena are conspicuous by their absence. 

Treatment of Fever. — In every case the 
endeavour must, if possible, be made to treat 
the fever specifically, but in onl}^ a few febrile 
diseases has this aim been hitherto attained. 
The patient must be carefully watched and 
nursed, and the diet must be light and such as 
can be easily assimilated. In the event of 
specific antitoxic treatment being impossible, 
the question arises as to whether the pyrexia j 
should be treated, and if so in \vhat manner 
should treatment be carried out. The view 
which probably at [U'esent finds most general 
acceptance is that pyrexia should be dealt with 
when it attains an excessive height, or when it 
has persisted, or is likely to persist, for a pro- 
tracted period, but that moderate pyrexia should 
not receive special treatment. The drugs of 
the antipyretic group reduce the pyrexial tern- i 
perature to normal, yet the mode of action of 
many of these substances is imperfectly under- 
stood. It may, however, be stated that they 
may act (1) by diminishing oxidation; (2) by 
inducing diaphoresis ; (3) by destroying the 

causal virus or rendering its toxic product 
innocuous. The most efficient antipyretics 
are antipyriue, antifebriii, quinine, phenacetin, i 
salicin and its compounds, aspirin, etc. Most of 
these drugs have a markedly depressing effect, I 
particularly on the heart“; and may induce 
collapse, cyanosis, fall of l:>lood pressure, and 
other unfavourable symptoms. Antipyretics 
should therefore be employed with caution, 
more especially as they liaveAM curatiA^e action, 
and do not shorten the* duration of the disease. 
The employment of antipyretics is indeed les.s 
relied on iioav than formerly. 

Diaphoresis is often beneficial in iever ; it 
may conveniently be induced by means of the 
hot pack> In the application •of cold to the 
surfa1?^of the body one possesses a reliable and 
safe method of lessening pyrexia. One may 
make use of the cold batb (temperature of 
90” F. cooled down to about 70” F.), or the cold 
pack, or one c^ay rub the p.,.tient with ice, or 
sponge with cold or tepid water. The bath or 
cold pack combined with ice-rubbing is . the best 
means of treating hyperpyrexia, in which con- 
dition the free administration of alcohol is 


w 

serviceable. For further information' regarding 
the cold pack, baths, etc., ^a’cfe^the articles ^ 
Balneology, vol. i., and Hydropathy, a^oI. iv. 

* » 

Temporsil. — Relating to the temple, i.e. 
the part of the litead above the e^r and behind 
the eye ; e.g. the temporal bone, artefy, lobe, 
nerA^e, region, etc. AiiTERiESj-DiOATiIuE OF 

{Supei'Jicial Tempor$i\) ; Iu^ain, Tumours op 
{Localising Symptc^ns, Hearing) ; Brain, Sur- 
gery OP" {Ce't^bral Abscess j'rom, Ear Diseased) ; 
Ear, MiDDifE, C ironic Suppuration {Caries and 
Necrosis) ; Stomach and Duodenum, Diseases 
OP x^^enend Syniptomatology ^ Pain in Temporal 
Regio'n) ; Syphilis {Tertiary^ Vascular System, 
Af'ierits). * 

Tennporo-- — in compound words fe7n- 
poro- (Lat. tempns, time) means relating to th^ 
temple or to the temporal bone, artery, nerve, 
etc. ; e.g. temporo-auricalar (relating to the tem- 
poral and auricular regions), temporo-ma.cillary 
(relating to the temjioral region and the superior 
maxilla), temporo-spherioidal (relating to the 
temporal and spiienoid bones), etc. See Brain, 
Physiology op (Functions of Cerebral Cortex) ; 
Mouth, Injuries and Diseases op the Jaav 
(Diseases of Temporo-AI axillary Jo Sit). 

Tern U I e nee. — Drunkenness or any state 
in disease resembling it (Lat. temulentia, yitoxi- 
cation). 

Tena.CUlum« — A sharp ho6k on a handfe 
for seizing and fixing ,[iitrts, e.g. the cerAUx uteri 
during operations such as repair of the cei'vix ; 
also a variety of arteiy foreeps. 

Tenby. See Therapeutics, Health Rk- 
sOh'TVS (English, Welsh). ' 

Tender Toes. See Tyiuioid Fever 
{Co7H})lic<(tio7ts and Siu/uche, Nei'vous System). 

TendinOi>US. — Having tlie characters of 
a tendon, e.(/. the semi-tendinosns muscle of the 
thigh. 

Tendo Achillis. — The C(,rnmoii tendon 
of the two calf muscle's (soleus and gastrocne- 
mius) inserted into the lieol. 

Tendon. — The dense fibrous structure by 
Avliich a muscle is attached to a bone (Lat. 
lendere, to stretch). See Anki.e-.Iojxi, Region 
OP Injuries (Dislorat iini of Peroneal^ Tendons, 
Rup lure of Tendo A c^i illis) ; An k le-J oi nt, Recuon 
OF, Diseases (Diseases of 7'endon Sheaths)-, De- 
formities {Tendon 7\ansplantation) ; Hysteria 
{Tfophic Troubles of TewPms)-, Paralysis (Spas- 
tic Paralysis, Myotailc Irritcdbility) : Syphilis 
{Tertiary, Muscles and l^endons). 

Tendon-Jerks. See also Brain, Cere* 
BELLUM, Affections of (T amour. Tendon JerJes)-, 
Tabes Dorsalis* {Symptoms) ; etc. — Nature of 
the Tendon-jerks. — The tendon-jerks, tendon 
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phenomenk, or tendon reflexes, as they are 
sometimes galled, first attracted’ attention 
through the writiuj^s of Erb and Westphal. 

There has* been mucli discus‘Mon regarding 
their nature. Some writers have held that 
they are^ true«reflexes, while others have opposed 
this view, believing that they are due to direct 
stimul^ition hi’ the musclck by vibrations trans- 
mitted from the tendons. ^ 

In considering this (piestion it^ is convenient 
to take the knee-jerk as a type. ^ 

The observation that the time reaction of the 
knee-jerk is very much shorter than that of a 
true reflex has been repeatedly confirmed. 
Further, it, has been shown that if the nerves 
connected with the ]ritel]a tendon are divided 
the knee-jerk is not abolished. 

For these reasons it is difiicult to believe 
that the knee-jerk is a true reflex. 

If, however, tlie posterior roots in the lumbar 
region of the spinal cord are divided in an 
animal,* or diseased in miin, as is often the case, 
for instance, in tabes dorsalis, the knee-jerk is 
found to be absent. Similarly, it is lost if the 
lumbar segments of the spinal cord, or the 
anterior roots which pass from them, or the 
peripheral ntrves connected with the (piadriceps 
muscle, are destroyed. 

These facts show that the knee-jerk is 
depewdent upon the integrity of a reflex are, 
although, as we have seen, it is not a true 
r<5'fiex. *■ 

It is essential for the occurrence of a tendon- 
jeii<# that the muscle shairbe in a state of slight 
tension which it is possible to increase by 
mechanical means. Thus in order to obtain the 
knee-jerk it is necessary to flex tlie knee ; by 
this mdans the (piadriceps is put slightly ov the 
stretch. Further, Sir AYilliam (lowers has 
pointi'd out that although a tap on the lateral 
aspect of the i^Vchillis tendon produces an 
Achillis-jerk, if the tendon is s^ipP^^*'A<“‘d on the 
other side so that it cannot yield, a tap which 
previously caused a contraiftion will not now do 
so. This is the reason why a tendon-jerk can 
only be elicited in the case of certain tendons, 
^dz. those which on account of their anatomical 
relations are capable of being suddenly put 
upon the stretch. The tendon is only of im- 
portance in so far as it allows of the ‘tension 
of the muscle being suddenly increased. The 
proof of this is that in the case of some jerks, 
for example, the jaw-jerk, a tap on the bone 
to which tlie muscle is attached is eipially 
effective. The jaw-jerk must be clearly dis- 
tinguished from the so-called periosteal reflexes. 
The latter are tirae reflexes ; unlike the tenaon- 
jerks, their occurrence is not dejVendent on the 
sudden stretching of the muscle. 

» Finally, the most satisfactory explanation of 
the nature of the tendon-jerks assumes that the 
degree of tension in the muscle which is 
necessary before a tendon -jerk can be obtained 


induces reflexly in the muscle “a state of 
irritability to local mechanical stimulat^n 
(Gower^), which manifests itself in a contraction 
when the muscle is suddenly put upon the stretch. 

The activity of a tendon-jerk varies with, 
and serves ks an irUdicator of, the state of the 
muscular tone (spinal tonus) in the muscle with 
which it is connected. Where there is a breach 
in the continuity of the spinal reflex arc the 
muscular tonus is diminished (hypotonia^, as are 
the tendon-jerks. On the other hand, lesions 
of the cerebro-spihal motor tract are commonly 
associated with an increase in the muscular 
tono^ (hypertonia) and an exaggeration of the 
tendon-jerks. 

The exaggeration of the tendon-jerks in the 
case of lesions affecting the pyramidal tracts 
points to a restraining influence normally ex- 
ertt'd upon them through these fibres, l^ossibly 
the exaggeration may depend, as Hughlings 
Jackson lias suggested, upon an unopposed 
cerebellar influx. 

Tn cases of total transverse lesions of the 
spinal cord in man, as Bastian was the first to 
point out, the tendon-jerks below the level of 
th(". lesion are abolished. Their abs^3nce cannot 
be att»:buted to shock, for, unlike the temporary 
loss which occurs on the paralysed side after a 
sudden hemiplegia, they remain absent for 
many weeks or months. The lower limbs are 
hypotonic in these cases. 

“Clonus’’ is a phenomenon which is often 
met with in pathological conditions in associa- 
tion with exaggeration of the tendon-jerks. 
Thus in certain cases where the foot is suddenly 
dorsiflexed and the pressure maintained, a series 
of contractions occur in the calf-muscle ; this 
we term ankle clonus. The explanation of its 
occurrence is precisely similar to that of a simple 
jerk, the persistence of the stimulus inducing 
another contraction after each relaxation of the 
muscle. 

It is important- to distinguish the excitability 
of a muscle to mecnanical stimulation applied 
directly to the muscle itself from that induced 
through its tendon.^ “♦A muscle moves when 
struck because of its innate capacity to twitch 
when irritated, bitt it does not move when 
excited by a blow on its ' tendon unless it has, 
besides its own excitability, a constant influx of 
tone waves from spinal centres ” (Weir Mitchell). 

PathoU^giml States of the Tendon-jerks . — The 
tendon-jerks are diminished or abolished in the 
following conditions ; — < 

(1) Lesions of the spinal reflex arc. 

{a) Lesions of the peripheral nerves, e.g. 
peripheral neuritis, or injury to the nerves 
which pass to and from the muscle. 

1 In cases of tabes, for instance, where the knee-jerk 
is absent and the quadriceps muscle hypotonic, the 
visible contraction of the quadriceps in response to direct 
])ercu8sion is often markedly increased, a point to which 
attention was drawn by T. Buzzard mauy years ago. 
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Lesions of the posterior roots, e.g. tabes 
dorsalis, Friedreich’s ataxy, etc. 

(c) Lesions involving th'e anterior hbrns of 
the spinal cord, e.g. myelitis, poliomyelitis 
anterior acuta, progressive ,muscular atrophy, 
etc. ^ • 

{d) Primary lesions of the muscle, e.g. the 
muscular dystrophies. 

(2) transverse lesions of the spinal cord 
above the level of the reflex arc, e.g. fracture 
dislocations of the spine, pressure paraplegia 
produced by caries or tumour (the late stages), 
very occasionally as a result of acute myelitis. 

(3) As a temporary condition the resuft of 
shock, e.g. in cases of hemiplegia of sudden j 
onset, and in paraplegias due to a spinal luemor- 
rhage or an acute myelitis. 

(4) During sleep, in chloroform narcosis, 
severe asphyxia, and coma. 

(5) Occasionally in lesions of the c(u-ebrum 
and cerebellum, especially t’lmours (probably 
in some cases this is accounted for by a degen- 
eration of the spinal posterior roots'/. 

The tendon-jerks are increased as a conse- 
quence of — , 

(1) Irritation of the spinal reflex ai|c pro- 
duced by strychnine and absinthe, tetanus, the 
early stages of peripheral neuritis (^). 

(2) Lesions of the cerebro-spinal motor tracts. 

{a) Primary degeneration of the pyramidal 

tracts, e.g. general paralysis, amyotrophic lateral 
sclerosis. 

(h) Degeneration of the pyramidal tracts 
secondary to a transverse lesion of the spinal 
cord, e.g. myelitis, disseminated sclerosis, spinal 
tumours, pressure paraplegias, etc. Dejerine 
has pointed out that the tendon -jerks are 
increased above as well as below the level of 
the lesion, in some cases of local disease of the 
spinal cord. 

(c) Cerebral lesions, e.g. hemiplegia produced 
by hmmorrhage, embolism, thrombosis, tumours, 
etc. The tendon-jerks a;re increased on the 
opposite side of the body, also to a less extent 
on the same side, as Bpissaud was the first to 
point out. • 

(3) As a temporary state* ^^‘fter an epileptic 

convulsion. . 

(4) Hysteria, neurasthenia, and asthenic 

states following upon long - continued fevers, 
etc. ^ 

(5) During light sleep and in the early stages 

of asphyxia. , 

T l iP^ e xamination of the tendon-jerks often 
affords most valuable information as to exact 


Secondly,. Look fov the contraction in tha 
muscle, for the movement of the»4imb affords 
only a rclugh judication. • 

Thirdly, In comparing the jerks of opposite 
sides always mal#e the examination with exactly 
similar precautions. 

Fourthly, * Never (;|!)ncb.d,e tlui^^ a j(^'k is 
absent befqre “ rcinb^-cemeut ” has been Cried. 

The following are.^the means of reinforcement 
j — the importance of wliich nas first indicated 
by Jendrasb%k — v hich are most convenient for 
clinical purposes : — 

Af.k tiu' oirient to clasp his hands and pull 
stn/ugn, keeping his eyes at the same time 
fixed upon ohe ceiling. If in this way the limb 
is not iierfectly relaxed, ask him to count aloud 
up to a hundred, or engage him in conversatioi^ 
in order to withdraw his attention from the 
operation. A suAlden pull on the hands is some- 
times found to be of value as an aid in eliciting 
the j<*rk, the tendon being struck a second or 
two later. 

The following are the tendon-jerks wliich are 
of chief clinical importance, 

{a) .law-jerk, (/>) biceps-jerk, (c) triceps-jerk, 
(d) wrist-jerk, (e) knee-jerk and knee clonus,^ 
(/) adductor-jerk, (//) Achillis-jeril, (h) ankle 
clonus. 

We shall now consider them individually, 
the method of examination to be used ifl the 
case of each, and the constancy of each jerk 
in health. * • 

Jaw-jerk . — Ask the ,j'<itient to partially open 
his mouth as if about to yawn, fldie ph^'si'^ian 
places tlie index-finger Af his left hand across 
the chin and taps it with a jiercussion hammer 
or with the finger of his right hand. ,If the 
jerk Is well marked there is a sudden upward 
movement of the jaw. 

Another good method is to rest a tongue- 
depressor on tb^ teeth of the lower jaw and 
percuss u]Km it. 

The jaw-jerk, altlxyugh, etyinologically speak- 
ing, not a tendon-jerk, is of a precisely similar 
nature, the tension of the mus^Je being in- 
creased by a tap upon the bone to which it is 
attached. • 

This jerk is not constantly present in health, 
and its,absence is not therefore of significance, 
unless in association with other symptoms 
which would lead one to expect an exaggeration. 

The jaw-jerk may be increased in the con- 
ditions already refera'cd to (p. 549). A clonus 
is sometimes obtained in cases of pseudo-bulbar 
! paralysis, etc. 


lo(3alisation in diseases of the spinal cord. 

. The Examination of the Tendon jerlc ^. — Before 
describing the methods bes^ adapted for the 
examination of'^the individual jerks, it will be 
convenient, in order to avoid repetition, to 
emphasise certain precautions which’ demand 
attention in the (mse of all. 

Firstly, Thoroughly relax the limb. 


?Hceps-jerk (C. 5-6). — F!ex the patient’s arm 
slightly, grasp ^it above the elbow, placing the 
thumb of the left hand on the biceps tendon 
just above the joint. Allow the patient’s hand 
to rest against your chest, his elf)Ow being* 
flexed to rather rpore than a right angle. With 
the percussion hammer, which it is necessary 
to use for this jerk, strike the thumb which is 
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'resting on tlie biceps tendon and* look for a 
contraction .that muscle. This method the 
writer first ^earned* from Jarne^. Collier, 

Triceps-jerk (cervical segments 6-7). — Take 
hold of the patient’s arm by itJs anterior aspect, 
just abl^ve trie elbow. Allow the forearm to 
hang’depen^lent, and stiVve the triceps tendon j 
close to its insertion intoXie olecranon. I 

A percussion hammer ihould be used in ; 
examining this jerk ; a stethoscope with a 
rubber ring round the ear-piece will be found 
a convenient instrument for the purpose. 

Wrist-jerk (C. 7-8). — The patient flexes his 
arm to a right angle, keeping the elbow close 
to the side and the forearm in a position of 
semi-pronation. The observer grasps the wrist 
, ,by its ulnar aspect and strikes the radius just 
above the wrist ; if the jerk is present the tap 
will be followed by a movement in the direction 
of flexion. 

The arm-jerks above described are usually to 
be obtained when correctly tested. Sometimes, 
however, even the most careful examination 
fails to elicit them in a healthy individual. For 
this reason tlieir absence is less significant than 
.absence of fhe jerks in the lower extremities. 
Unilateral absence or a very obvious difference 
on opposite sides of the body is to be regarded 
as of^diagnostic importance. 

Occasionally in cases of cerebral disease a 
triceps clonug may be obtained. In some cases 
of rigid hemiplegia, where there is marked con- 
tracture of the fingers, it sudden and maintained 
extension of the fingers will produce a wrist 
clonus. * 

Kneejerk (L. 2-4). — There are several ways 
of testing this jerk. That most generally 
employed is to tap the patella tendon while 
the' patient is sitting with one leg crossed over 
the other, repeating the process in the case of 
the opposite leg. Or the patient may sit on 
a table with his legs dependent ; this is a useful 
method for comparing tha activity of the two 
jerks, especially in a case where there is difficulty 
in relaxing 4he hamstrings when examined in 
the ordinary way. • 

* A very useful plan is as follows : — The patient, 
sitting on a low chair, extends both his legs as 
far as possible, keeping the soles of the feet an(J 
heels in contact with the ground. The slightest 
contraction of the quadriceps m this position 
produces^a forward movement of the foot. 

Where the patient is to*be examined in bed, 
the best means of obtaining the jerk is to ask 
him to turn slightly on the side to be examined, 
and to flex the Ijg at ‘the kjiee (in this position 
complete relaxation is best obtaiaed) ; then raise 
the limb slightly from the bed, supporting it 
from below with one hand below the knee, and 
strike the tendon, watching the vastus internus 
muscle for any contraction which may occur 
in it. 

In comparing the activity of the knee-jerks 


on opposite sides where the patient is conned 
to bed, the following method will sometimes b’e 
found Aseful ; — The lower limbs being extended 
and thoroughly relaxed, and the patient lying 
in the dorsal position, the index-finger of the 
left hand is placed transversely acros^s jbhe limb 
just above the knee and in contact with the 
upper border of the patella. A downward 
stroke of the hammer on the finger is followed 
by a contraction of the quadriceps, drawing the 
patella suddenly ‘ upwards. The knee-jerk can 
onlj be obtained by this means if it is abnormally 
active. V 

In the case of children, a good plan is to take 
hold of the foot, allowing the sole to rest on the 
palm of the hand, at the same time slightly 
dorsifiexing the foot, the leg being flexed at the 
knee. When the tendon is struck any forward 
movement of the leg is readily felt by the hand 
which grasps the foot. 

The ulnar aspect of the right hand makes a 
good percussor in the case of the knee-jerk, 
although some form of percussion hammer is 
better. 

It is very important in testing the knee-jerk 
to loo^ for the contraction in the vastus internus 
muscle. As has been already stated, the leg is 
only the lever which expresses the contraction 
in the muscle. Where the patient is wearing 
boots, or in the case of stout people (where the 
lever is a heavy one), there may be no move- 
ment of the leg, although there is a fairly good 
contraction of the muscle. 

Knee clonus is to be tested for by suddenly 
depressing the patella tendon, when a series of 
clonic movements occur. 

The knee-jerk is constantly present in health, 
and is et^ually active on the two sides. Con- 
siderable variations in its activity are to be 
found in different individuals. 

Absence of the knee-jerk is always indicative 
of organic diseai^e ; it is never absent in a purely 
functional disorder.. . The alterations which it 
undergoes under various conditions have been 
already stated (p. 549). . Knee cl6nus, like ankle 
clonus, is alhiost always a sign of organic disease. 

A crossed kneV^-^erk is very occasionally met 
with ; it may be a true reflex ; its time reaction 
is several times as long as the uncrossed. 

Adductor jerk (L. 4 [?]). — This is best elicited 
by abduqfing the thigh and tapping the tendon 
of the adductor-magnus or the internal condyle 
of the femur. «A contraction of the adductors 
results. ' 

This jerk is only present in a minority of 
healthy individuals, but can usually be obtained 
when the other tendon-jerks in the low6r ex- 
tremities are increased. 

The crossed adductor-jerk, like tli^ crossed 
knee-jerk, is probably a true reflex. 

Tendo*Achillisjerk (L. 5-S. 1). — The patient 
kneels on a chair, and the tendo Achillis is struck 
with the hammer just above its insertion. A 
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sui^en plantar movement of the foot follows 
‘the stroke on the tendon. 

If the patient is confined to bed, ask* him to 
turn on the side to be examined and to flex the 
knee, allowing the limb to rest on i,ts outer side 
on the bed. Take hold of the toes in the fingers 
of one Rand and with the hammer tap the side 
of the tendon. 

Anlde clonus (L. 5-S. 1) is best obtained by 
flexing the limb at the knee, and suddenly 
dorsiflexing the foot ; when t^e pressure against 
the sole is maintained a clonus is set up iij the 
calf-muscles. ^ 

Where the clonus is well marked it communes 
so long as the pressure is maintained (persistent 
clonus) ; it may cease, however, after a few 
movements (imperfect ankle clonus). 

The Achillis-jerk is constantly present in 
health in children, and adults up to fifty years 
of age. Its absence affords definite evidence of 
organic disease, for it is never lost as a result of 
hysteria or functional conditions. 

Absence of the Achillis-jerk is of especial im- 
portance for diagnosis in cases where the knee- 
jerk is unaltered. Thus in some cases of tabes, 
and occasionally in peripheral neuritis, it may 
be lost while the knee-jerks are still fjresent. 
After syphilis it is sometimes absent, the knee- 
jerk being normal, and it is usually absent on 
the affected side in a case of sciatic neuritis. 

True ankle clonus is never present in health. 
It has been stated by some authorities that it 
never occurs in hysteria. Although it is true 
that the pseudo-clonus of hysteria can often be 
distinguished from that of orgariie disease, the 
fact remains that in some cases in which every- 
thing points to functional disease alone an ankle 
clonus occurs which it is impossible .to differen- 
tiate from that of organic disease. The pseudo-^ 
clonus of hysteria is commonly more irregular 
and often faster than that of true clonus. Dr. 
Charles Beevor points out that cases of false 
clonus, if the foot is very slowly dorsiflexed, 
before it reaches the point of maximum dorsi- 
flexion, a plantar movement of the foot on the 
part of the patient usually’ starts a clonus, 
whereas in true clonus a s^udden movement of 
dorsiflexion on the p^\rt of th*e observer is neces- 
sary to produce it. 

Teneriffe. Therapeutics, Health 

Resorts {Islands of South Atlantic). • 

Tei'ieSinUSa — Painful ^training at stool, 
wAl^The passage of small motions. See Dysen- 
tery {Symptoms). 

Tennis Arm or Elbow.— Pain in the 
elbow-joint due to rupture of muscular fibres 
occurring duiRng the playing of lawn-tennis. 

XonO-. — In compound words ' (Gr. 

TcVtov, a sinew) iweans relating to a tendon ; e.g. 
tenodynia (pain in a tendon), tenontitis or ten- 


ositis (inflammation of a tendon), tenorrhaphy c^r 
teno-suture (stitching together tht^ilivided' ends* 
of a tendon), and tenophyte^ (a bony or cartilag- 
inous growth 6n a tendon). • 

Tononitid Anterior. -i- Inflammation 
of Tenon’s capsule of the K 5 fjLEHOTic, 

Diseases of {Episcleritis). * > ) 

Tenon’s Capsule. — A fibro-olastic 
membrane covering the eye hall, and separated 
by a lymph space {Tenon’s space) from the 
underlying sclerotic coat. 

Tenosynovitis. — Inflammation of a 
tendon ai.d its sheath. See Ha^U3 {tenosyn- 
ovitis) ; Malingering {Tenosynovitis) \ Urethra, 
Diseases of {Gonorrhoea., Complications) ; Wrist 
Joint, Diseases of {Tenosynovitis^ Pyoyenif"!^ 
A c ute., a nd Serou s ) . 

Tenotomy. — The cutting of tendons, e.y. 
in operations on deformities such as clubfoot. 
See Deformities {Clubfoot, Treatment) ; Ocular 
Muscles, Affections of {Paralysis, Treatment ) ; 
Strabismus {Operative Treatment). 

Tension. See Physiology, Respiration 
{Pr'essnre of Gases in the Blood) ] Physiology, 
Circulation {Blood Pressure) ; Pulse {Blood 
Pressing ) ; Children, Clinical Examination of 
{Head, Fontanelles, Tension of). 

Tensor. — The name given lo such musoies 
as by their contractioij tighten a part or put it 
on the stretch ; e.g. the tensor paiati, tlie Censor 
tarsi, and the tensor tyi^pani. See Ear, Middle, 
Chronic Mon-Suppuhative Disease {'Treatment 
to Relieve Tension, Section of Tensor Tympani) ; 
Pavate {Anatomy, Muscles)', Tinnitus* Aurium 
( Varieties). 

Tenth Nerve. See ^agus Nerve. 

TentigfO Venerea. — Nymphomania. 
See Insanity, Natjjre and Symptoms {Insane 
Def ects of Inhibition). 

Tentorium. — J^he membmnous partition 
between the cerebrum and the cerebellum (Lvt. 
tende.re, to stretch). 

T^nts. —Conical bodies made of sponge, 
sea-tangle, or tupelo, which expand in the 
presence of moisture and are used to dilate the 
cervical canal of the uterus, the opening of a 
fistula, and other fiarrow passages. See Gvn.k- 
COLOGY, Diagnosis in {Cervical Dilators, Tent>^). 

'^Tepidarium. See ^alneolooy {HU- 

torical). » 

Teplitz. See Balneology {Austria) ; 
Mineral Waters {Thermal). • 

Toras. — ^ monstrosity (pi. terata). See 
Teratology. 
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. TerSitOgfenOSiS. — The formation or de- 
velopment of monstrosities (Gr. repays, a monster, 
and yci'vdw, I beget).,, See Teratology {Causa- 
tion), 

Tera.toic4. — Resembling a monstrosity; 
especially vised as the descriptive name of 
tumours com^posed of mV^placed blastodermic 
tissues. 
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Definition. — Teratology is the science which 
deals with antenatal malforuaitions and mon- 
strosities {tent la),, and it forms the better-known 
part of the large subject of Antenatal Patho- 
logy. With the other and less known part the 
author has already dealt (“ I ntra- Uterine 
Diseases and Death of the Fcetus,” vol. viii. 
pp. 254-204). Further, certain portions and 
some asjieets of teratology have been considered 
under otlier headings, e,(j, under “ Deformities ” 
(vfd. ii.), “Heredity^’ (vol. iv.), “IIermapii- 
ROniTISM ’’ (vol. iv.), “Ij^AROUR^^ (vol. V. ), 

“Maternal Impressions’’ (vol, vi.), “ IbiEij- 
NANCY, Mlii/itj’le” ( voi. viii.), and “Spina 
Bifida (vol. ix.) ; and the description of the 
diseasi’s several organs and parts of the l)ody 
has occasionally included references to their 
inalforinations {vide “Bladder,’’ “Brain,” 
“Cheek,” “Chest,” “(k)LON,” “Diaphraom,” 
“Ear,” “Eyeiud^*,” “ Generapye Groans,” 
“Heart,” “Intestines,” “Iris,” “Mchjth,” 
etc,). In this article, therefore, the author 
deals only with the general principles of terat- 
ology, with teratogenesis or the causation of 
monstrosities, and with such individual types of 
nmnstrosity as have not been referred to else- 
w'here. 

General Principles. — Monstrosities,, and 
malformations are produced at an earlier date 
in antenatal life than congenital diseases : the 
former occur when the new organism is still 
in the embiyonic phase, whiie the latter arise 
in the fmtal stage. Teratology, in a word, is 
embryology in disorder ; monstrosities and mal- 
formations are the results of disturbances ki 
the normal organogenesis of t\\c individual 
before birth ; there is defective ontogeny ; the 
vital dynamics of the antenatal formative pro- 
cesses are under the influence of morbid 
agencies. ,, 

Teratology being then the pathology of the 
embryo, it of necessity follows that a knowledge 


of the physiology of the embryo must pre^de 
the inquiry into its pathology, for the physiology 
of any part of the life of the individual gives a 
special character to its pathological manifesta- 
tions. Now, the physiology of the embryo 
diflers markedly from, say, the physiology of 
the foetus : almost the sole fuixction of the 
embryo is to form its parts and organs, it is 
constructive ; on the other hand, the fmtus has 
functions wdiich resemble in the main those 
which are founds after birth, and the chief 
result of the right performance of the fmtal 
functions is growth of tissues and organs as 
distiiiguished from diflerentiation of tissues and 
organs. The physiology^ of the embryo is em- 
bryology, or rather the anatomy^ and physiology 
of the embryo are inseparably bound up together 
in embryology. For the proper understanding 
of teratology, therefore, it is necessary to have 
a good working knowdedge of embryology. Un- 
fortunately, a good working knowledge of em- 
bryology is not at jircsent obtainable : there 
are, as regards the human embryo at least, 
many points in its construction over wliicli 
darkness rests, and there are lacuna) in our 
information, more especially of the earliest 
phases \)f embryogenesis, which cannot yet be 
tilled u}). There is little wonder, therefore, 
that teratology has many vexed (juestions and 
many unsettled problems. Since we cannot 
yri tell precisely^ how the embryo forrus in the 
womb it is not surjirising that we cannot under- 
stand exactly by what means it is sometimes 
uudfornied. Such knowledge, however, as we 
possess is of value, and the reader will do well 
at this point to ])eruse or reperuse the article 
on the Develofment of “Fh:tus and Ovum” 
(vol. iii.). 

, The flrst factor which gives to teratological 
phenomena some of their most striking and 
pu/zling characters is, therefore, the embryo- 
logical one : in erpbryology rightly understood 
is the solution to many of the problems of 
teratology. Let us consider one or two in- 
stances of this. Not the least striking feature 
of emhryologieal processes is their complexity : 
the whole progresc pf the development of the 
embryo is from the simple ;towards the complex, 
from the general towards the specialised. In 
this ontogenetic progress, however, the elabora- 
tion and specialisation is not continuous, but 
interrupteef^ Apparently^ the framewairk of the 
body is not laid dc^wn once for all, but is gather 
constructed in portions, and even in overfap^J;*ag 
portions, so to speak. One part of the frame- 
work may be replaced in whole or in part by a' 
new substructure, often of a type quite different 
from that which has preceded it. Readjust- 
ment, adaptation, alteration, and variation are 
processes constantly at work in the life of the 
human embryo : it is by reorganisation that 
order is brought out of the seeming chaos of 
blastodermic activity. Temporary scaffoldings 
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arejj^as it were, raised in order that the whole 
building of the embryonic cosmos may grow up 
symmetrically and in such a manner as ^permits 
of the later introduction of new structural 
features ; and one of the most beautiful adapta- 
tions in ©rganogenesis is that by which the 
materiafs of .these temporary scatfoldings are 
utilised and worked into the completed organism. 
Only hire and there in the body, as for example 
in the appendix vermiformis, do we see traces 
of these scaffoldings which l^ave not been en- 
tirely built into the permanent structure, his 
conception of embryological processes , makes it 
easier to understand tcratological phenoi^eiia, 
for many monstrosities are evidently arrested 
developments ; they represent stages in organo- 
genesis which are usually transitory, but which 
under certain circumstances are rendered per- 
manent. The formation of one part of the 
body may be arrested while that of the rest of 
the body goes on to its full completion, and so a 
malformation of a part may be met with while 
the other portions of the organism are well 
constructed. If ve could obtain a cinemato- 
graphic representation of ontogeny then we 
could recognise when and in what part of the 
living picture the process of arrestmeift took 
place. 

A second factor which has to be kept in mind 
in endeavouring to understand the phenomena 
of teratology is found in the immediate environ- 
ment of the embryo during the developmental 
})rocesses. in tlie earliest phases the amniotic 
membrane comes into close contact with the 
new organism, and later the li(pior <»amiiii takes 
its place and constitutes tlie embryonic hydro- 
sphere. Tliere is inueh to show that this 
amniotic environn)crit plays an important part 
in determining the nature of the })athological . 
manifestations of embryonic life, and it cannot 
be doubted that it is instrumental in producing 
a great many of the arrests wlvch lead to mal- 
formations and monstrosities. If there is one 
thing which experimental teratogenesis has 
shown, it is that amniotic- adhesions and pres- 
sure are agents in the disturbanse of normal 
ontogeny. , • 

A third factor is ,t}ie germinal one. AH 
tcratological phenomena do not arise in the 
embryonic epoch of aiitenatal life ; some are 
determined already in the germinal period. It 
is scarcely conceivable that hereditary malfor- 
mations,^ and tliere are many instances of such, 
caixJSPit* their origin to causes coining into play 
after the laying down of the first rudiments in 
the embryonic area of the ^blastoderm : their 
hereditary nature practically implies that they 
were determined before that tune. Again, there 
is some reason ^to believe that douVile monstro- 
sities arise in the pre-embryonic epoch, and that 
they are caused by anomalies in the phenomenon 
of ovum-penetrati«n by the spermatozoa or by 
disturbances in the extrusion of the polar bodies. 


That these three factors, and possibly otherj^, 
are effective in influencing the production of • 
pathological processes in the embryo is without 
doubt; that acknowledge of them*is of value in 
understanding t^iese pathological occurrences is 
also without doubt : but, unfortrAiatelv for the 
successful eivplaiiatioy of teratolpgiciu pheno- 
ineiia, tb.eso factors are themselves^littlcAnider- 
stood. There are- ifuiiiy diificulties in embry- 
ology : the development of tlie human amnion 
is still a n^ystery ; and wliat happens in the 
pre-embryonie <>r germinal period of antenatal 
existence 'S concealed ))y nature’s veil. At the 
same .irue the information which we possess is 
of great value, and with each advjiiiee in our 
knowledge of normal embryogenesis will come 
a surer a])preciation of the facts of pathological 
development. Teratology is the pathology ol^^ 
the embryo as influenced by that f)f the germ : 
teratogenesis is morbid embryogenesis. 

Causation op Monstuositiks (Terato- 
oENEsis). — There is scarcely any part* of tlie 
history of medicine wliieli has a more interest- 
ing past than that of the theories of the })ro- 
I duction of malformations and monstrosities. 
The modern scientific investigator jiauses in 
dismay and humiliation when life is brought 
face to face with the teratogenetic theories with 
which former generations of medical observers 
were content, and liis feelings are little ritered 
when lie realises how much of the past is 
contained in the accepted doct%*in(\s of the 
present day. This art^icle is liardly the place 
to consider the theories of the jiast in so f.ir as 
they refer to teratoge^iesis ; but a very few 
i words may be devoted to the enumeration of 
I two or three of the more notewortliy of them. 

I l>u’haps the best known of these theorifis of 
J thr past is that which ascribes the various 
I malformations of the fmtus to the imagination 
I of the mother during pregnailfey. This subject 
has been already considered by the writer 
(“Maternal Impressions,” vol. vi.), and need 
not be again referred to except to jjoint out 
that it is far from being discredited by all 
obstetricians, although^ of seientilic proof it is 
I sadly lacking. Another grouji of the terat^- 
1 genic theories of the past contains the super- 
j natural explanations which were given by the 
‘ancients to explain malformed infants, anef 
which are still accepted by jirirnitive peoples 
at jircsent inhabiting various jiarts of the 
world. According ^to some of these “^views the 
I gods made monstrosities to amuse themselves 
and to astonish mortals, or to warn the in- 
lia’fitants of the earth of impending calamities 
these ideas are wra|U up etyniologically in the 
words “monster,” “freak of nature,” “ jiortent,” 
etc. According to otlier views it was to the 
evil deities only that men were indebted foa 
the appearance of monstrosities upon the earfh ; 
and in Christian times it soon came about that 
Satan was connected with tcratological pheno- 
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i^iena, a belief of which abundant traces are to 
be found in jjie witchcraft trials of the Middle 
Ages. Accordilig to yet other views .monstro- 
sities were c.msed by peculiar don junctions of 
the heavenly bodies, and a , whole mass of 
astrological beliefs arose concerning stellar 
influence in teratogenesis.^ The m<?on also was 
supposed to^liave a male^ent effect upon the 
unborn infant, as is shown by the ‘occurrence 
of the word “moon-calf” as a gynonym for a 
monster, mole, or false conception., 

A third group of the theories of the past 
looked to purely physical agencies for the causes 
of monstrous births. In those early times it 
was thouglit that the male semen and the 
menstrual fluid of the mother together made 
up the new organism. Consequently it was a 
"^uatural enough conclusion that defects in the 
male and female generative elements would 
result in the production of malformations and 
monstrosities. The teratological manifestations 
which showed defective formations, such as 
brainless infants and fmtuses without eyes or 
limbs, were put down naturally enough to too 
little semen or too little menstrual discharge, 
while the double monsters and united twins 
Ivere ascribed to too much. Other develop- 
ments followed : it was believed that the 
admixture of the generative elements in ab- 
normt.l proportions or in morbid states would 
prove teratogenic ; and, finally, it was accepted 
that the mixture of the seed of animals of 
different species would^ assuredly lead to the 
birtV) of all kinds of grotesque and unnatural 
hybrid forms. Had thq ancients, ejf. Aristotle, 
possessed more correct notions of the real 
nature of impregnation it cannot be doubted 
that tlfeir theories of teratogenesis would*. not 
have differed so markedly from those now in 
vogue as they apparently do : indeed, some 
modern views do not really differ mucli from 
the notions of tot) much and too little semen 
which were enunciated so long ago. 

The terafogenetic theories of the pi'eseut may 
be divided into three groups according as the 
causal factor invoked is mechanical, patho- 
logical, or embryological. It is necessary to 
devote a few lines to the consideration of each 
of these groups. 

" The idea that fa'tal deformities may be due* 
» to mechanical causes, although truly modern in 
its full development, was present in the mind 
of Hippotrates when he ^wrote, in his De 
Genitura, about infants crippled in the womb 
on account of narrowness of a part of it ; and 
Aristotle had evidently some notion of it when 
he explained double mons^cers in animals by 
the fusion of two contiguous ’^itelli. Many 
centuries later Pare also referred to malforma- 
tions produced by the straitness of the womb, 
and evidently thought that external pressure 
applied to the abdomen might likewise have a 
teratogenic effect. In modern times these 


theories appear under new names, but differ 
little in reality, and they may be grouped as 
follows I — 

Mechanical or Pressure Theories of Terato- 
genesis, — 1. , External pressure. (a) General 
maternal traumatism, e,g. falls and blows. 
\b) Injuries and pressure affecting,the fhaternal 
abdomen, e.g. corsets. 2. Internal pressure. 
{a) Intra- abdominal, e.g. from abdominal 
tumours, pelvic contraction, and narrowness 
or malformation , of the uterus, {h) Intra- 
uterine, e.g. from uterine tumours, a twin foetus, 
a foetal Jimb, the umbilical cord, the amnion 
or ainniotic adhesions. 

In the minds of most teratologists there may 
exist some doubt about the teratogenic power 
of external pressure, but internal pressure of 
the kinds referred to in the above classitication 
is generally accepted, rightly or wrongly, as a 
potent agent in producing monstrosities. Coil- 
ing of the umbilical cord round one or several 
limbs of the foetus has been freely accepted as 
a cause of the curious spontaneous amputations 
which are sometimes seen at birth ; it is 
certainly often associated with the occurrence 
of grooves and sulci on the limbs and digits. 
The nlost popular of the pressure theories of 
the present day is that which looks to the 
amnion as the immediate cause of monstrous 
productions. Experiments in comparative ter- 
atogenesis by Darcste and others have shown 
that in the case of the chick, at least, non- 
development of the amnion very often exists 
along with various monstrosities ; and in anen- 
cephaly and ^sympodia, for instance, it is a satis- 
factory hypothesis to regard the malformations 
of the head and pelvis as caused by non-separa- 
tion of the amniotic membrane in these regions. 

^ By inference the non-separation will cause pres- 
sure on the underlying part. As will be seen 
later, this view takes its place in the embryo- 
logical theory of prigin of monstrosities. 

The second modern theory may be called the 
pathological, for it lodks to diseases of the foetus 
for the causal factor in teratogenesis. This 
idea was firsh strOngly advocated by Marcot and 
Morgagni in the .eighteenth century, although 
indications of it are to be /ound in the work of 
Licetus published in the preceding century. 
The various forms of defective ossification of 
the bones of the head were ascribed to inflam- 
matory conditions of the cerebral ventricles 
which led to hydrocephalic states, and these in 
their turn to defects in the cranium ; whs^jjl-he 
hydrocephalus was very great, rupture of the 
cranial vault might occur, and thus anencephaly 
be produced. In a* similar way exomphalos was. 
supposed to be due to the accumulation of a 
large quantity of fluid in the abdtjunen and the 
giving way of the anterior abdominal wall ; 
spina bifida by an accumulation of cerebro spinal 
fluid in the spinal canal ; cyclopia from the 
dropsical destruction of the bones of the nose ; 
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ex^^overaio vesicse by the over-distension of* the 
urinary bladder ; and intestinal malformations 
by foetal peritonitis. It » cannot be said that 
this manner of looking upon teratological produc- 
tions is in keeping with the most recent view of 
embryology and ontogenesis ; for it is well 
known that . the time when monstrosities are 
produced antedates that when diseases arise ; 
and, therefore, it can hardly be maintained that 
the foetal diseases are the causes of the em- 
bryonic malformations. At, the same time it 
cannot be doubted that diseases coming 911 in 
foetal life may have their rnanifestaticyis altered 
by pre-existing malformations, and that? con- 
versely, pre-existing malformations may be 
modified by later-developed maladies. To this 
extent there is evidence in support of the patho- 
logical theory of teratogenesis. 

The third of the modern theories of terato- 
genesis may be termed the evihryoloyical^ for it 
finds in an interference with the normal pro- 
cesses of embryogenesis the true explanation of 
teratological developments. Its distinguishing 
feature is the assertion that monstrosities are 
due, not to special causes, but to the causes 
of disease acting upon the embryonic organism. 
It is not that fmtal diseases give rise *\o mon- 
strosities ; it is that the causes of foetal as well 
as adult diseases give rise, when acting upon the ' 
embryo, to embryonic malformations, and the 
embryonic malformations are the monstrosities. 
The proof of this conclusion lies mainly in the 
experimental w^ork of Dareste and Fere, who 
have shown that by altering the incubation 
conditions it is possible artificially to produce 
deformed chicks. Fere, further, has demon- 
strated that by injecting toxic substances, germs, 
and toxines into the albumen of the hen’s egg j 
in the early stages of development, it is possibly 
to cause maldevelopments and non-develop- 
ments ; that is to say, by bringing the ordinary 
causes of adult disease to l^ear upon the em- 
bryonic organism, monstrosities and not diseases 
result. The same thing* has been shown with 
regard to many of tjie invertebrates, but the j 
experiments upon the chick ar»e naturally of 
more value in enabling us, to draw conclusions 
regarding the hiinwi emfiryo. At the same 
time it is necessary to remember that it is not 
safe to expect that the details in the production * 
of mammalian malformations wdll be the same 
as those which come into play in fhe origin of 
avian pionstrosities : avian ajid mammalian em- 
bvy^ilbgy differ, and it is reasonable to expect 
that avian and mammalian teratogenesis will 
also differ, not perhaps in general principles, 
but certainly in details. It is particularly in- 
teresting to note that experiment has shown 
that just as the alcohols and aldehydes differ in 
their toxic powders, so also they vary in their 
teratogenic potency ; further, the *more toxic 
the alcohol is, i 5 he more capable it appears to 
be of producing monstrosities :n the chick. 


This thcoi^" of teratogenesis received a certajn 
measure of support from the clinical histories* 
of the parents of monstrous Infants, for it is 
not uncomiiuhi to find that the itiother (or the 
father) has been^a sufi'erer from tubercle, syphilis, 
alcoholism, an eruptive fever, oi* lead^oisoning 
during or before the pregr. .,Tu;y : the conclusion 
is that the poison or toxine has iifterfepcd with 
the normal processors of development. 

The nuiringr in which the toxine, germ, or 
poison actsi upon the embryo has not yet been 
fully ascertained ; but some conclusions seem 
fairly to be warranted. It would seem, for 
instaiit'C, tbfit the morbid cause very often acts 
by arresting normal embryogenesis. When 
the arrest is complete, the result is a non-* 
development ; when it is partial, one organ or 
part of the body alone shows delay, the rest 
tlie organism goes on developing around it, and 
the result is a monster. In this way most of 
the monstrosities by defect are probably pro- 
duced. With regard to the double monsters 
(united twins) and monstrosities by excess, it 
would seem that the morbid agency comes into 
play at an earlier than the embryonic period : 
it is a fairly probable hypothesis that it alters 
the chemistry of the ovum, or fits immediate 
environment, and thus permits the passage of 
two spermatozoa through the vitelline mem- 
brane. Polyspermy thus produced woukl then 
be the cause of the development of two em- 
bryonic areas, and according* as these Jay 
separate or in contact, and w'ere complete or 
incomplete, there v^^ould result normal itwins 
or double monsters, ^ or monsters by excess 
(accessory limbs, parasitic foetuses, etc.). An- 
other teratogenetic method would seem to be 
thfL by inclusion endavernent^'\ by* which it 
is meant that a whole foetus (more or less de- 
fective) is included within its twin brotlier or 
sister, or tha^ in the case 'ftf a single foetus a 
part of its ectoderm becomes displaced inwards, 
and lies and undergoes some further develop- 
ment among the'* ectodermal and mesodermal 
tissues. Now and again, also, it would seem as 
if embryological phases which aife normal in the 
development of certain animals, but which, do 
not, as a rule, show themselves in human organo- 
genesis, appear in the latter, and so lead to 
atavic manifestations. Of course, it must 
borne in mind that there is much obscurity in^ 
all these matters, and that many of the state- 
ments which are to be found in* works on 
teratology are really hypothetical. 

It is safe to conclude that mafforniations and 
raonstrosities, as a rrje, represent faults in 
nutrition induced by one or ather of the recog- 
nised causes* of disease. Nutrition in the em- 
bryonic period of life results, of course, in 
development rather than in growth, and con- 
sequently defective nutrition will then interfere 
with developm*ent and produce maldeveloprnent. 
There will be an arrest of the formative pro- 
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cesses in ’^hole or more commonly in part, — 

, structures wlych oii^ht to appear will not do 
so, structures \vhich ought to unite will remain 
separate, phrases wdiicti ought to oe temporary 
will be permanent, — and so various malforma- 
tions and moin^rosities will be produced. It is 
comparatively easy, fiirthg^’’, to understand how 
defective development of t^ie amnion will, by 
preventing the peripheral exj[^ansion of the under- 
lying parts, lead to many of the w^ll-knowu ter- 
atological manifestations, such as anencephaly, 
sympodia, exomphalos, etc. 

Classhuoation. — Hitherto teratological classi- 
fications have often been rather x hindrance 
than a help f/O the understanding of the subject. 
‘There have been many of them, the names 
employed in them have been polysyllabic and 
«W'c»familiar, and different teratologists have 
employed very different methods with widely 
different results. One of the sim])lest, as it is 
also one of the oldest, methods of classification 
is to divide all monstrosities into those by i 
excess, those by defect, and those in which 
there is altered relation of parts. After all 
that has of late years been discovered, this 
method has still much to recommend it. The 
method adoj)t$d by the writer (in Teratoloifia) 
is a modification of that used by the late 
l^rofessor Taruth of llologna, and aims at being 
both svvip^^' sufficiently com})rebensive 

to find a place for all known malformations. 
Ly^^ it monstK-osities are divided into two 
primary divisions according as they represent 
two hptuses or only one, tlie polysoiiiatous and 
the monosomatous teratj\. The monosoniatous 
terata, again, are subdivided into those in which 
the whole body or at least several |)arts of it are 
malfornuxl, and those in which only one partner 
region is defornied : for the latter a strictly 
regional classification is adopted. Finally, a sepa- 
rate place is found ^for the curious cases of in- 
version of the viscera or heterotaxy. In an 
abridged form the sclieme is as follows ; — 

A. Folysomatoiis Terata— 

1. Monochorionic or uniovular twins. 

2. Allantoido- angiopagous twins or 

placental parasites. 

3. 1" nited twins or double terata proper. 

(a) Symmetrically united. 

^1) Syncephalus. 

, (2) Dicepbalusi 

(3) Thoracopagus. 

' (/v) Asymmetrically united or par- 

asitic twins. 

4. Triplets, etc. 

' B. Monosomatous Terata — c 

1. Wholeobody (or several parts of it) 

malformed (pantosomatous ). 

2. Parts of the Imdy malformed 

^ (merosomatous). 

(a) Head. 
ih) Neck. 

(c) Thorax. 


{d) Abdomen and pelvis. 

(e) Spine. 

(/’) Limbs. 

3. Heterotaxy or transposition of the 
viscera. 

In this classification the first section roughly 
corresponds to the monstrosities by excess ” 
of the older schemes, while the second includes 
the malformations ‘M^y defect” and by “filtered 
relations.” 

Types of Terat^. — As it is impossible within 
the limits of an article such as this to describe 
or indeed name all the varieties of teratological 
develbpment which may be met with, the writer 
contents himself with referring to the outstand- 
ing types. 

Types of Pol ysoinatous - - Since mono- 

choriunic or uniovular twins have been alrearly 
considered under another heading (Pregnancy), 
and since some hesitation may be felt regarding 
the wisdom of terming this variety of twins 
1 teratological, the writer passes at once to the 
consideration of the })lacental parasites about 
wliosi' teratological nature there can he no 
possibilit}^ of doubt. 

Placentol Parasites or allantoido-angiopagous 
twins.— These are twins of the same sex enclosed 
within a single chorion, one of vdiich shows 
more or less grave developmental defects, and 
commuuicates with th(‘ otlier by meaus of the 
vessels of the umbilical cord in the neighh(Uir- 
hood of the placenta. The usual clinical history 
in such cases is that the pregnancy terminated 
somewhat prematurely in the birth of a normal 
fcjctus, hut that before or along with the ex- 
pulsion of the placenta a deformed twin was 
horn ; the placenta was single, and gave origin 
to two umbilical cords whose vessels inosculated 
\\\ the substance of the afterbirth. The deformed 
twin may show a great variety of defects, among 
wliich absence of the heart is not uncommon ; 
indecnl, such foctu8es may he divided into the 
acardiac and the cardiac varieties. But a more 
useful classifi cation is' to group them into (1) 
those in which the head, trunk, and lower limbs 
are present, hiv't the head is deformed, and the 
npper limbs very a'lj^dimentary {jmracephalic) ; 
(2) those in which the head is entirely absent, 
and in which the trunk and npper limbs are 
’ very defective {a cephalic) ; and (3) those in 
I which the external appearances of a foetus are 
I lost, and a iV>unded mass with slight indications 
j of limbs and sense-organs is all that is to he seen 
{ainorphi an i dean) . The in ternal malform a i iw « < i » s 
are of the most varied type ; sometimes almost 
all the viscera are present, hut in a more or lei . 
anomalous state ; at other times scarcely a single 
part may he found, and the foetus be represented 
by some fragments of hone, a loAp or two of 
intestine, much oedematous adipose tissue, and 
skin. Most of these curious monstrosities are 
quite incapable of existence after birth ; indeed 
the fact that they are able to reach the end of 
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intira- uterine life is due to the communication 
existing between their umbilical vessels and 
those of the normal twin. . The theorie^jS which 
have been advanced to explain their origin are 
not satisfactory. The more generally accepted 
view is th^t of Claudius as •modified by Ahlfeld, 
accordi»g to which the twins are uniovular, and 
one gets the start of the other in develo})ment, 
and pi;^‘Occupies all the available chorionic space 
with its vessels, so that no room is loft for the 
vessels of the second, wliich in consequence 
becomes a parasite on the first, and has its em- 
bryogeiietic processes much retarded. Another 
theory is that there is a primar}^ defeat of 
development of one of the twdns, so great that if 
it w’ere not for the fact that it establishes a con- 
nection wdtli the placenta of its co-twin, it would 
never be able to develop even so far as it does. 
The writer inclines to the second view. There 
seems to be no doubt that the circulation is 
roA^ersed in the malformed twdn, and that the 
heart of the normal fa’tus usually does double 
duty in driving the blood through l)oth twins. 

Uiiitejl Tirini^ or Double Monsters. — Most of 
the poly soma tons tcrata belong to this group. 
Some of them are (]uite evidently double, two 
complete fmtnses being united togethot* by a 
more or less broad band of connection : in others 
the du])licity a])[)arently atl'ects only a part of 
monstrosity, as in the cases of a single head and 
two bodies, or a, sirigle body and two lu'ads : in 
both these groups of terata the union is practi- 
C 2 iWy sf/nnnetriral . In another variety, however, 
the union is asipninetrical., there being one fairly 
W'dl-formed twin with a more or less^ rudimentary 
one attached to its body or embedded in its sub- i 
stance : the former fmtus is called the autosite, 1 
and the latter the parasite. ^ I 

Syncephdlir Double Terata. — The first grouj) | 
of the symmetrically united twins contains those 
in which the cephalic ends are more or le.ss 
closely joined, while the bodies are moi’c or less 
se})arate. There are, for instance, the cases in 
which tw’o w’ell-formed twins are joined by their 
crania (cranhqnigus) ; sometimes the union is in 
the r(;gion of the vi-rtex, sonfetiu|es in that of 
the forehead, and sometimes in that of the j 
occiput. The general rule 1^? followed, that like 
parts are joined to like. The union in such 
cases is sometimes relatively superficial : the 
cranial vault-bones may ])c fused, but the brains 
are usually separate. Again, there a>re the cases 
of syncephalus, in which the two heads are niore 
or lej^Sntimately fused together, and in wdiich 
there may be two complete faces or two inconj- 
plete faces (two mouths, tw'o noses, three orhits, 
and two ears). To these the*name of Janus mon- 
* strosity is not uncommonly given, for a reason 
w^hich is evident. The tiioraces may be also 
more or less fused together. When there are 
two complete faces, each face may represent, not 
that of one twdn, hut the halves of the tw'o 
belonging to the two twins, which are so perfectly 


• 

joined as to show^ no sign of original Reparation. 
Yet again,* there arc thost, syncejJialic double.* 
monsterfi in which the fusion of the heads and 
bodies is so f?omplete tluit only »in the pelvic 
organs and lower limbs is duplicity evident 
(syncepbaliis dif(‘cainis) : these ivte veiT rare in 
the human s^ubject, lining '•cpr( ‘rented chiefly by 
the cases of diphallus (double pen#;). 

Direjilaflir Doul^e Tei'atci. — Tu the second 
I group of the synfmetri(*ali;. united twins the 
union chiqfly involves the pelvic ends of the 
fmtnses. Here also there lire diflei-ent grades 
of union There .ire, for instance, the eases in 
wdiich the j^lves are closely joined and tlie four 
lower limbs retained (pygopagus ^aud iscliio- 
pagus) ; thm'c are those in wdnddi not only the 
pehais, but also })arts of the trunks, are united 
wdth four, three, or two lower limbs, and foiiY;^ 
three, or two up])er limbs ; and there are those 
in wdiich there is such a degree of fusion that 
only the heads and sometimes also the necks 
show du])licity, the body and limbs bekig those 
apparently of one fertns. 

Thoracojtaejo'us Double Terata .— this section 
lielong some of the best-kiiowm examples of 
united twins, such as the Siamese tw iu-brothers, 
the sisters Radica-Doodica (opiw'ated on by 
Doyen), and the sisteiAS Maria Hosalina of Hrazil 
(ojierated on by Cliajiot-rrt'vost). The union is 
by means of a morci or less extensive ])art*of the, 
anterior as])ect of the thoraces and ahdtimens. 
The name xijdiopagus may b# reserved f^ir 
those wdiieb are joined by tlie epigastric region 
and by ihe lower eild of tlie sternnms, ^vliile 
that of sternopagus mpy be given to those in 
wdiieh the whole of the sternal and epigastric 
areas are fused. In the latter grou]) it would 
see.vi that one of tlic twins always si\ows in- 
veision of the viscera, and that sometimes the 
two hearts are separate and sfimetimes more or 
less closely united. In bj»th groups it is 
common to tiiui a prolongation of the jieritoneal 
sacs, and sometimes a band of liver tissue in 
the structure coiiflecting th(‘ two twins. The 
stomach and part of the intestinal canal maA' 
be single, but often the alimefitary tract is 
double throughout, 'there is usually a siiigje 
umbilical cord. In a rare type of sternopagus 
tlie union is more marked, witli the result that 
!• the tivo contiguous arms are fused into oTiY'*’ 
limb, which may slanv signs of its doulJe origin . 
{e.<j. tw'o hands or more than live fingers) ; when 
tiiis is so the sirighi median limb s}?idngs from 
I tlie ])Osterior aspect of tlu' united thoraces. In 
I a still rarer type the two contiguous limbs may 
' bq entirely aborted an/1 the monstrosity he 
I provided only wkh two upper extremities. 

I Many interesting physiological observations 
I baAai been made on united tAviiis of the tlioraco- 
! pagous type, for in not a few’ cases these children 
have survi\^ed birth ; it has been generally found 
that w hile they sliow' a very considerable simi- 
larity in tastes, feelings, etc., their chief bodily 
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functions ftxhibit marked independence. The 
^surgical possibilities of these cases w’ill be con- 
sidered ill a special paragraph at th^ end of 
this article. ^ ♦ 

Faradtic Irwins, — The last group of the 
polysomatous ticrata contains the cases in which 
one welf^formed twin h^s attached to it or 
embedded in %t another twin, usually of a very 
rudimentary type. These Aionstrosities may be 
classified after a regional plaVi into (1) those in 
which the parasite is attached to*' or^ embedded 
in the head of the autosite, cephalo-parasites : 
(2) those in which the union is in the neigh- 
bourhood of the face or neck, p^osopo- and 
trachelo-parasites ; (3) those in which it is in 
‘' the region of the thorax, thoraco-parasites ; (4) 
those in which the parasite is abdominal in 
•^.^sition, gastro-parasites ; and (5) those in 
which it is pelvic, lecano-parasites. In each of 
these divisions there are subdivisions, according 
as the parasite consists of a more or less recog- 
nisable foetus, or only of a mass of miscellaneous 
fmtal tissues (teratomata, teratoids, dermoids). 
Included among these monstrosities, therefore, 
are to be met the instances of epignathus (rudi- 
mentary fmtus attached to the mouth), of 
heteradelphu* (headless fcetus attached to the 
front of the thorax, such as the well-known boy 
Laloo), of included fmtus or foetus in foetu 
(fmtu^.or teratoma contained in the abdominal 
cavity), and of sacral parasites and tripod 
fojtuses (rnore^r less defective foetuses attached 
to the pelvic bones of the autosite). Many of 
these^ are quite non- viableVhut some others are 
not incompetent for a post-natal life, and have 
even survived to adult life {e.g. the man Dos 
Santos, the human tripod). In a few instances 
surgical* separation or excision of the para^jite 
has been attempted, but seldom with success. 

Triple Mcymten^. — It is hardly necessary 
to do more than ciame triple tcrata here, for 
they are exceedingly rare. A casfe of tricephalic 
infant was reported in the year 1834: it con- 
sisted of three heads set* upon two united 
trunks, supported by two lower limbs ; there 
were three iipj^er limbs and a single set of male 
genitals ; all the heads *had to be perforated 
in labour, and two of them am]>utated. It 
was described fully by Ileina of Catania and 
A«\dvagni. * 

. Tt/pes of Monoiiomatons Terata.—^o numerous 
are the types of single monsters and malforma- 
tions that •only the outstanding ones can be 
referred to here. Some oH them, such as 
exstrophy of ‘the bladder, enccphalocele, dia- 
I phragmatic hernia, polydactylisni, anencepha^’, 
exomphalos, spin?), bihda, cleft palate, hare-lip, 
etc., have been described under otticr headings. 

Malformatioiii^ of the Crmijnm and Face . — 
IJutting on one side the anomalies of the cranial 
vault, of the face, of the brain, and of the 
spec?ial sense organs, which Have been con- 
sidered elsewhere, the writer must give a few 


words of description here to cyclops and hwo- 
agnathy. The cyclops foetus is, as the iiSme 
indicates, one possessed of a single orbital 
cavity containing two more or less completely 
fused eyeballs. The composite eye is median 
in position, ‘ and a uasal proboscis js usually 
found lying above it (very rarely below' it). 
The malformation* known as cefiocephalus is 
evidently a connecting link between the true 
Cyclopean foetus and the normal, for in it there 
is no nose and the two eyes are approximated 
but not fused. Cj^clops may be combined with 
other malformations {e.g. anencephal}^ hj^po- 
agnathus)^ in the same footus. The single eye- 
ball may possess two cornese, two pupils, and 
two lenses ; or it may be an apparently perfect 
single eye ; or it may show intermediate types. 
Sometimes a single orbital cavity wdth no trace 
of an eye has been observed. Cyclops is sup- 
posed to be due to an arrest in the development 
of the anterior cerebral vesicle, but there are 
many obscure points in its teratogen csis still to 
be investigated. A somewhat similar mon- 
strosity is hypoagnathus (also called otocephaly, 
agnathy, and synotia) ; in it the low'er jaw is 
more or less completely absent, and the external 
ears ar«, approximated towards each other under 
the lower part of the face. The mouth nrdj be 
absent or represented only by a small aperture ; 
the tongue and hyoid bone may be absent or 
rudimentary ; the sphenoid bone may be mal- 
formed ; and the external auditory meatuses 
may open directly into the pharynx. As stated, 
it may be combined wdth the cyclopean anomaly. 
It is due to an arrested development of the first 
branchial arches, perhaps on account of amniotic 
pressure. Sometimes in the region of the face 
there is no trace of eyes, nose, or mouth ; the 
monstrosity is then called aproso^nis. 

* Malformations of the Spine. — In addition to 
the well-knowm spina bifida (evident or occult) 
this region of the body may show' the curious 
deformity of retroflexion. The wdiole body of 
the fcetus may be bent sharply back upon 
itself, so that the occipital region of the skull 
may come intp contact wdth the gluteal region, 
and even become united to it, so that the glutei 
muscles may, as it •vv^ere, arise from the occiput. 
This retroflexion of the foetus is often combined 
with defective development of the lower part 
of the occipital bone, when tlie name inieii- 
cephaly is i.ometimes given to it ; it may also 
be combined wdth anencephaly, and sometimes^ 
with exomphalos.* It is possibly an 
development, for it would seem that there is 
a stage in early embryogenesis w hen the spine 
is thus contorted ; 'perhaps here also amniotic 
pressure may be invoked. Tailed infants have 
been described ; the tail is usyially a modi- 
fied spina bifida sac {see “ Homo Caudatl^s ”). 

Malforn nations of the Thorax and Contents . — 
In addition to polymastia (presence of super- 
numerary mammae), fissure and lordosis of the 
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absence, of the pectoral muscles, and 
th^ongenital malformations of the heart and 
vessels, attention must drawn to ^le rare 
cases of ectopia cordis and to absence of the 
clavicles. When there is exomphalos it is not 
uncommon to find that the defect in the anterior 
abdomiaal wall affects also the thorax, and that 
the heart is extra-thoracic ; but it is much rarer 
to fin^^^an open state of the anterior thoracic 
wall alone with protrusion of the heart. It is 
apparently a commoner malformation among 
birds than in the human subject. The parietal 
layer of the pericardium may be absent.* In- 
fants born with this malformation usually 
survive only a few hours. Absence of the 
clavicle may be unilateral or bilateral, and it 
may be complete or partial ; this also is a very 
rare deformity, but unlike ectopia cordis it is 
quite compatible with post-natal existence. 

Malformations of the Abdomen and Contents. 
— Most of the malformations of tlie abdomen 
have been described under other headings. 
They include the various types of exomphalos, 
of ectopia vesicfc, of horseshoe kidne}", and of 
intestinal anomalies. It may be noted that 
while defects in the anterior abdominal wall 
with protrusion of the viscera are co«nnonly 
mesial in position, they may occasionally be 
lateral, and are then sometimes accompanied 
by absence of the lower limb of the same side. 
Many cases of exomphalos are complicated by 
the presence of amniotic adhesions, and by 
retroflexion of the spinal column. Malforma- 
tions of the liver, gall-bladder, spleen, pancreas, 
etc., occur, but have not been very Jully studied. 
Anomalies of the generative organs have been 
described elsewhere. 

Malformations of the Limbs. — St/nipodia, is a 
malformation of the lower limbs which calls for 
a few lines of descri})tion. It consists in a 
rotation of the lower limbs of such a kind that 
the knees look backward and tlie popliteal 
spaces forwards, combined with a varying 
degree of fusion of the cirn tig nous parts. The 
resulting monstrosity has been called sironiform 
or rnermaid-like. There is usually absence of 
the generative organs and a curious fusion and 
rotation of the bones of the pelvis ; the bladder 
and kidneys are ''also commonly wanting. 
There is generally only one artery in the 
umbilical cord, and it has been supposed that 
in these cases the allantoidal vessels as well as 
the allantoic derivatives are absent, and that 
the 'jg^sels in the cord represent the omphalo- 
mesenteric or vitelline vessels ; if this be so it 
would appear that the placenta must be 
vascularised by the vitellihe and not by the 
allantoidal vessels. More or less complete 
suppression pf one or more ./f the upper and 
lo'wer hmbs may be met with, and constitute 
amely, hemimely, and ectromely ; along with 
these may be p^ced the so-called spontaneous 
amputations of limbs, parts of limbs, and of 


digits. " Other malformations of the Extremities 
consist in 'absence of one or other of thu two., 
bones of.,the forearm and leg, animalies which 
are usually asisociated with supp»ession of the 
corresponding digits. A few cases of double 
hand have been reported, in which the radius 
was absent ^nd two u^nie found in its ^ape. 

Heterolaxy or Transposition of *Wie Viscera . — 
Under the* name of Jransposition or inversion of 
the viscera is described an interesting anomaly, 
in which the 'organs of the light side of the 
body are found c ccupying the left side, and 
vice versa. When the abdomen and thorax are 
opened 't it* as if the observer were surveying 
tiic parts as reflected in a mirror. ^ The heart 
is on the right side, the liver on the left, etc. * 
Even in the matter of small peculiarities, as 
seen in the level of organs and the directicTns 
of vessels, the transposition is accurate and 
complete. Rarely the thoracic organs alone 
are transposed. The anomaly in no way inter- 
feres with life, and is usually discovered 
accidentally when the individual is being 
examined for some abdominal or chest com- 
plaint, or for life assurance, or the army. The 
cause of heterotaxy has been supposed to be 
the position which the embryo Occupies on the 
blastodermic vesicle ; it usually lies on its left 
side, and has the cardiac curvature normally 
directed, but if it be rotated so as to lie on the 
right side there is inversion of the heart. Some 
have believed that an individual -with inversipu 
of the viscera is the right-side survivor of uni- 
ovular twins, but if* so the other twin 'yould 
appear to have been completely absorbed. The 
puzzling cases of hemi-hypertrophy and hemi- 
atrophy may be associated in their origin with 
tho^ causes that produce heterotaxy. The 
functions of the body are sometimes curiously 
affected in transposition ; thus a case has been 
reported of labour in a womau'^wnth this anomaly, 

I in which the fcCtal head occupied the right in- 
stead of the left oecipito-anterior position. 

Treatment. — Tiu^re are three lines along 
which the treatment of monstrosities may pro- 
ceed ; an attempt may be matle to prevent 
their occurrence ; it will be necessaiy to en- 
deavour to counteract any injurious effect they 
may have upon the progress and safety of the 
confinement whicli they render complicated ; 
means ought, sometimes to be taken to repair > 
the malformations and fit the subjects of them 
for a useful and happy life. The Second line 
of treatment, which may be termed the obstet- 
rical., need not be referred to here, for it has 
a^eady been considered under another heading ' 
(“IjABOur, P'aults in the Passenger ”). With 
regard to the preventive treatment, it cannot 
be claimed that much of practical importance 
has been yet accomplished ; but if it be 
correct to suppose that the causes of mon- 
strosities are nd other than the causes of disease, 
4hen it follows that if the action of these upon 
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th^ iuiV)orti child can be prevented tlie mal- 
♦ formations and anomalies produced by thorn 
will be eliminated. The most hopeful line of 
possible advi^nce in this matter \%ill be that of 
treating syphilis and alcoholism in the parents 
before and cUiring the progress of gestation ; 
the shielding of pregnant ^omen fre^m infection 
of all binds vuill also be a logical procedure. i 
Surgical Manageinenf . — Vhe manjrgcment of | 
malformations and inonstro.hties after birth in ! 
the infants which survive their advent in extra- 
uterine surroundings has, of course, always en- 
gaged the attention of the medical man, and more 
especially of the surgeon. It is un^iecessary in 
^this article ^to descriVje the various operative j 
procedures which have been devised to remedy : 
in the most eftectivc manner such anomalies as | 
<»teire-li]), cleft palate, exstrophy of the bladder, j 
exom])lialos, encephalocele, and defective states 
of the limbs, for these have been dealt with by 
competent surgical writers, but a few lines may 
be devoted to the (piestion of the propriety of 
operating ui)on united twins, a matter which has 
quite recently come somewhat jn’ominently before 
the medical world. Attempts to separate unit(?d 
twins are not altogether novelties in surgical pro- 
cedure. As h)ng ago as 1690 Koenig reported a 
case in which the c*onnecting band (which con- 
tained no liver tissue) between the twins was 
divided, and both children survived ; in a similar 
case operated on by Boehm (1^^60) one child 
oi^ly lived. luthc instance described by Biaudot 
and Bugnion (1881) there was a bridge of 
hepatic tissue, and both tf\\*ins died from haemor- 
rhage from the liver and sepsis. Until the be- 
ginning of the present century it cannot be said 
that the new resources of surgery (asepsis and 
])erfecte6 luernostasis) had ever been brouglit yito 
operation to enable the surgeon to overcome the 
undoiibted difficulties and dangers of the dis- 
junction of doubfc monsters. Now, however, 
that these means are in our hA,nds, and that 
(.diapot-Bn'vost and Doyen ha\e led the way, 
it will be necessary for us toVevise o\ir ideas of 
the feasibility of operating upon such united 
children, and *10 formulate the indications for 
sip’gical interference. Tirei-e arc some cases in 
which the fusion t)f the two organisms is so 
intimate as to preclude any hope of successful 
"^^paration, c.//. all the syucephalic types c^xcept 
« perhaps some of the craniopagous twins, and 
most of the dicephalic with the exception of 
some of till pygopagous varieties ; on the other 
hand, there seems no reason* why attempts to 
separate most of the thoracopagous double 
I terata should not be^ hopefully entertainqfl. 
The cases operatiid on by Ghapot-Prevost and 
Doyen were both of the last-nan^d kind. In 
1900 Chapot-Prevost of Brazil separated Maria- 
Rosalina, then at the age of seven years : he 
devised a special form of operating-table, which 
coiifd be divided into two h&lves after the 
separation of the twins was effected, and a 


special nieans of arresting haemorrhage from 
the liver, for a bridge of liver tissue was 
to exisjt ; one twin (Rosalina) survived, the 
other (Maria) died about a week after the 
operation from pleiiro-pericarditis. Rosalina, 
it may be noted, skewed transposition of the 
viscera (dextro-cardia). Doyen ojperat«d upon 
Radu^a-Doodica, because the Doodica had shown 
symptoms of abdominal tuberculosis ; Radica 
survived. It is therefore evident that the 
technical difficulties of separating united twins 
can sometimes be* overcome ; but it cannot be 
said* that surgeons have yet agreed as to the 
proptjr cases upon which to operate or as to 
the best means and methods to employ. 

TerSltOina.. — A congenital tumour con- 
taining tissues belonging to different layers of 
the blastodei‘ 111 , e.<j. teeth, hair, bone, nerve 
tissue, etc., and occurring in a position wdiere 
these structures do not normally occur, e.g. a 
dermoid tumour in an ovary, ^ee Liver, Dis- 
eases (.)F {hipnind and Terafoma). 

Terd,toSCOpy. — Tlu? foretelling of the 
future by means of a consideration of the char- 
acters of malformed and monstrous infants. 

« 

Terebenum. — Terehcne is a mixture of 
hydrocarbons obtained from the oil of turpentine ; 
it has the odour of pine-wood, and, given in- 
ternally in doses of 5 to 1 5 m. (on sugar), is used 
as an expectorant in chronic bronchitis ; it may 
also be inhaled. See Expectorants. 

Terebinth! na Canadensis.— 

Canada balsam is the oleo-resin of Abies balsaniea ; 
on account of its jiroperty of drying to form a 
transparent varnish it is used in the preparation 
of collodiuKi flexile {(pv.), 

* Terebinthinae Oleum. ^'ceTubpen- 
tine. 

Teres. — Round ; used especially as a term, 
in descriptive Anatomy, for rounded muscles and 
ligaments {e.g. the teres major muscle and the 
ligainentnm tere^ of th^ hip- joint or of the 
uterus). 

• • 

T e r p e n e S.*^ — D ydroearbons with the 
chemical formula See Turpentine. 

Terperoin. — A combination of terpene 
hydrate (^ i;r.) and heroine hydrochloride ( gr.) 
made up with syrup of pine or glycerine base 
(S(inire)^ and recoiLmiended in chronic bronchitis 
with much cough, in astlima, e m phy se ma^ W' 

Tcrpinol. — A^n oleaginous liquid, soluble! 
in alcohol, recommended as a stimulating ex- « 
pectorant in doses of 3 to 10 minims. 

Terrors. See Night Terrors *{Pavor 
^octurnusy and Cross References, 

Tertistn. — A term used in describinga fever 
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which recurs every other day (Lat. tertius, third) ; 
e.. 9 '.\ertian ague, or one in which the intervals 
last about 48 hours, Malaria {(Jlitiical 

Manife^tatlon^^ Benign Tertian). 

Tertiary. — A term luxM specitllly for those 
manifes^Ji^'iions of syphilis which ap])ear third 
in order of tiilic. Sec Syphilis {Terfiari/). 

Tertipara. — -A woman who is })eing con- 
fined for the third cliild ; one who has had two 
previous labours. • 

Tesla Currents. -Rapidly aRemating 
high tension currents of electricity ; d^Arsftnval 
currents. See X-Uays {llujli Fretiuency Cur- 
rents). 

Test. See A I .con ( ) i. ( 7 V .s ) ; A SK i i ( ; T i { ic a r - 
MENT OF Wounds { Evidences of Asepfirify)\ 
Auditory Neuvk and Laiu i.iNTii (P/tf/siology., 
WeijeSs and Rinnds Tests ) ; Dioestion and 
Metaroltsm (Ej'aniination of Gastric Contents.^ 
Test JMeaJs) ; Eye, Ct.lnl al ExA:^nNATioN of 
( VisuaJ Acuity^ Test Types) ; (Ilvoosuhia {De- 
tection)) Toxicolooy {'Tests for Jdisons); IAune, 
Pathoi.ogioal Changes in ('Tests for Sugar, 
Alhwnien, etc.). ^ 

Testalgfia. — Neuralgia of the testis. See 
Scrotum and Testicle, Diseases of 'phe (7'osV- 
uilgia). 

Testamentary Capacity. See 

Lunacy (Duties of Medical Men, W ill- Making). 

Testectomy. — Removal of the testicle. 
See Scrotum and Testicle, Diseases of the 
( Turn on i -.9, Ca .s t rat io n ) . 

Testes. — The plural of testis. ^See Scro- 
tum and Testicle, Diseases of the. 

Testicle. See Sc^uotum and Testicle, 
Diseases of. See also Aii^ominal Aneurysm 
(Syniptonis, Pain in the 'Tesltcle) ; Hysteria 
(Ilypercesthesia, 'Testiculaf Area) ; Lkphosy 
(Lepra Tuhercles) ; Syphilis (Di Children, Later 
Symptoms, 'J'estes) ; Tabes DoRrvYLis (Symp- 
tomatology, Genital Organs)^ Tuberculosis 
(Epididymis and Testis) ; Vhx:!ERAL Rain (Sen- 
sory Sujiply of the 'Teshcle). 

Testicular. — Belonging to the testicle; 
e.g. testicular artery (spermatic artery) A/?' 

cord (spermatic cord), and testicular duct (vas 
deferens^. » 

Testis. See Testicle. 

Test it is. — Inflam matioi! of the testicle ; 
the more common form is orchitis. 

Tetanic *or Tetanifbrm. —Of the 

nature of tetanus (q.v.) ; resembling tetanus. 

Tetanilia.—yTetany ; paramyoclonus mul- 
tiplex. See Tetany. 
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I Seeals ('> Aseptic Treatment of Wounds(>SV>;//-(v.s' 

I of una ' JtKecficn)) Asiui vxi A (6 V/t/.9cs) ; Brain, 
j I nflamm a''T(^ns (Acute Encephahth, Causes) ; ^ 

I Burns and 8(l\lds (Clin/ral Features, Segnehr) ; 
iMiMUNn'Y ( Serum , I ' etanus ) ; D\’aries, Diskas:^ ^ 
of (Cysts, Ovariotomy, Conijlicat ions) ; Rost- 
Moiri'EM Methods (Hactcnological, 'J eianus) \ 
Rregnancy, Affections and Oompiacations 
(Aervons, Tetanus)) Tetany (Diagnosis); 
Therapeutics, Hekum Therapy {Anyitetanic 
Sei'um). 

Tetanus (lockjaw ; telanos, Starrkramjif) is an 
acute specific infective disiuisc, characterised 
by involuntary tonic* muscular spitsins, tending 
to become generalised, and with paroxysmal 
exacerbations from time to time, ihe specific 
micro-organism, the tetanus bacillus, Iftiving 
gained entrance to the body, ('lalxirates a toxin 
of great potency, which, acting f)n the mot(#r 
cells of the spinal cord and medulla oblongata; 
increases their irri lability, and thereby inoiuces 
the spasms. The disease is exceedingly danger- 
ous, and not infrcxpienlly fatal. 

The disease had been recognised by Hippo- 
cratfis, Galen, and (Jelsus. Its infectiv*e cliar- 
^ acter had long been recognised, and many 
observers, noticing the manner in which the 
synj[)toms res.^mblod Lhose^ of strychnine 
poisoning, had suspected that tlie disease was 
caused by a poison.^ But the infective nature 
of the disease \vas first dehnitely established by 
Carle and Rattone in 1884. In the same year 
Nicolaicr discovered t]ic tetanns bacillus in 
gar<h‘u soil. Rosenbach in l8(S6 loimd th^i 
bacillus in the wound in a case ol tetanus oi 
the human subject. Nocard, in the foRowii^^ 
yev.v, cTcmonstrated th(' bacillus in the pus R-oni 
a horse atfected with the disease and Kitasato, 
in 1889, was the hrst toobtainni pure culture of 
the bacillus, and to prove that the suRTmtaneous 
inoculation of animals therewitli clauses tetanus. 

Tetanus bacilli, or their s]jores, are commonly 
prciicnt in garden soil imd in the dust and 
sweepings of town »streets, ha'!*o been detectiTl 
in splinters from the woodwork of houses, in 
stable manure, in ’the heecs of the horse, ox, 
calf, and other herbivorous animals, and occa-^ 
sionally in the faeces of man. 

In nearly all cases of tetanus the virus can 
b? shown to have entered the body through a 

: 36 . 
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\y^imd of the surface, and the cases^ are there- 
*fore.. known as “traumatic tetanus.” The 
wound is usually situated on one of the limbs. 
Lacerated, contused, and especiaWy deep punc- 
tured wounds are most liable to be followed by 
tetanus, but r:till more so if the wound have 
been contaminated with sCil or manure, or have 
become/' septic. Wounds caused by wooden 
splinters and nails are iiotAVdy dangerous, and 
gunshot wounds are not infrecpjcntly followed 
by tetanus, as is shown by the frequency of 
what is termed in the United States “Fourth 
of July tetanus.” The occurrence of tetanus 
after surgical operati(nis is now rrlativcly un- 
common. Tetanus has lately been recorded as 
occurring after vaccdmition, but as the vaccine ! 
hunph ill (piestion was proved by anima' 
^experiment to be innocuous, secondary infection 
of tlie vaccine wound had evidently taken place 
at some period sulisequent to the act of vaccina- 
tion. Tetanus has been known to follow 
hypodermic injections, as has recently been 
recorded by Moty (1901) in the case of quinine 
injections. In such instances the disease is 
usually the result of secondary infection. Of 
late a few cases of tetanus have been observed 
subsc(]ueut to the subcutaneous injection of 
gelatine in the treatment of luemorrhage or 
inoperable aneurysm, and tetanus bacilli have 
been ♦detected in commercial gelatine by Levy 
and Jlruns {Mitt ell. a, (J. (irenzif, <{, Med. u. 
GJiir. 1902), •and also by Sclimiedicke (1902). 

A nund)er of cases of tetanus, twenty of them 
beiinrr fatal, have been recently recorded after 
the use of antidiphthcria serum prepared in 
Milan and St. Louis. Idie Milan serum was, on 
investigation, found to contain tetanus bacilli, 
wherea?^ the St. Louis serum was sterile,rbut 
coiitaiiied tetanus toxin in considerable amount. 
Such accidents as these must be of exceptional 
rarity, and cannot occur in tlje case of sera 
which have been ])roperly tested on animals. 
Tetanus is a not infrequent complication in 
soldiers wounded in war. fii the recent Mada- 
gascar campaign there was considerable mor- 
tality from tetanus, and, in the French colonial 
v ars during the latter half of the last century 
the mortality due to tetanus among the 
vyounded avei’agc'd S to 5 ])er cent (Ualmette, 
^bOO). In the Spanish - American war the* 
Spanish losses from tetanus wiu'o severe, whereas 
in the last Loer war the disease was almost non- 
existent. 

Puer]>eral tetanus and tetanus neonatorum 
may be regarded as special forms of traumatic 
tetanus, infection occurring from the fenrale 
genital tract {u»d from tile umbilical wound 
respectively. In the tropics tetanus is often 
observed in epidemic form in new-born children, 
dllustrating the fact that when there is a wound 
001,1 taminated by soil or other ij;ifective material, 
and when asepsis or antisepsis is not carried 
out, tetanus is likely to supervene. 


Ill exceptional cases no wound can be found, 
nor is there any history of a wound. Thes^are 
the case's designated “ idiopathic tetanus.” In 
some of these instances there has probably been 
a wound so trivial as to have escaped detection : 
in others we may conclude from the researches 
of Thalmann (1900) and others that a lesion of 
the nose, mouth; respiratory or alimentary 
tract, served as the point of entrance ^f the 
virus. 

The disease is more frequent in negroes than 
in white persons, but affects the latter more 
than the^vellow races, and is more prevalent in 
tropital than in temperate or cold climates. It 
is common on the west coast of Africa, in the 
West India Islands, and in Cochin-China. In 
New York there were in 1899 seventy-three 
deatlis from tetanus; in Ilaltimore in 1901, 
thirty-two deaths ; in the hospitals in Vienna 
during 1899 there were 14 cases, of which 8 
terminated fatally. In Great Britain the 
disease is relatively infrequent. 

The tetanus bacli.lus is a small thin bacillus, 
about 2-5 ju, in length ; in cultures it often forms 
longer filaments. The bacillus possesses ten or 
more flagelhe, is slightly motile, and in cultures 
forms terminal round spore, the diameter of 
winch is greater than that of the vegetative cell, 
the bacillus thus assuming the drumstick or 
pin form. 

The bacillus can be stained by any of the 
ordinary stains, and retains the stain when 
treated by Cram’s method. The spore may be 
differentiated from the rest of the bacillus by 
the usual methods for demonstrating spores. 

The bacillus is more readily cultivated at a 
tem])crature of ^17^ C. than at the room temper- 
ature ; grpwth ceases if the tem})erature be 
below 1 4° C. The bacillus is usually regarded 
as an obligatory anaerobe. Growth is certainly 
most readily obtained in the entire absence of 
oxygen, and the addition of glucose or sodium 
formate to the medium favours growth. On 
the surface of gelatine tlie colonies are small, 
irregular, of greyish white colour ; the margin 
of a colony,, when seen under the microscope, 
presenting mime^'ous thin, radiate projections. 
The medium is sl6wly liquefied. On the surface 
of agar each coloii}^ is whitish in colour, and is 
surrounded by a thin halo of fine, wavy, thread- 
like projections from its margin. Stab cidtures 
in glucos(?'agar or gelatine present in the deeper 
part of the medium abundant fine lines of 
growth, projecting at right angles fjgyj^be 
needle track, the growth thereby assuming a 
resemblance to a bottle-brush or fir-tree. Gas 
is formed, and il' the medium be gelatine it 
becomes liquefied. Glucose bouillon is rendered 
turbid, and gas is evolved, whereas milk remains 
unaltered. Of late years a number of Observers 
(Oarbomie and Berrero, 1895 ; Kruse, 1896 ; 
Grixoni, 1899: Debrand, 1902 ; etc.) have 
shown that the bacillus is by no means so 
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btri^tly anaerobic as was formerly supposed, 
and some have maintained that it can grow 
under aerobic conditions. * This asserti«n is in 
part true, for the tetanus bacillus undoubtedly 
multiplies when cultivated in bouillon together 
with some other bacterium, for example bacillus 
subtilis, which absorbs oxygcii from the medium : 
and further, both Ziimpe (I’CDD) and Debrand 
(Arma^ks de Vlnst. Pasteur, 1902, xvi.) have 
shown that the tetanus toxin elaborated under 
such conditions is as virulcri as the toxin ob- 
tained by the ordinary anaerobic methods.. In 
other instances the bacilli cultivat'id under 
aerobic conditions have been aviruleiit,* and I 
have cotisequently been regarded as pseudo- i 
tetanus bacilli. The tetanus bacillus does not i 
grow in media containing no trace of protcid. I 

Tlie vitality of tfie spoi'es is well maintained | 
for a long period. A woodt splinter, for in- I 
stance, was ]U’oved to be ’virulent elesven years ! 
after removal from a case of tetanus (Henrijean, 
1891). The spores are also markedly resistant. 
They are killed lyy five j)er cent carbolic acid in 
fifteen hours, by one per thousand na'rcuric i 
chloride in three hours, by moist heat at 10()" C. ! 
in from five to thirty minutes, according to j 
their resistant power, but withstand moist heat 
at 80^' C. for one houi*. Exposure to dry heat 
at a temperature of 155“ (j. destroys them in 
’ twenty minutes. 

There is iiiuch ditierence in the susceptlhdlft/ 
of the various animal species to tetanus. The 
most highly susceptible are tlie horse and man, 
somewliat less susceptible are the goat, guinea- 
pig, mouse, donkey, and ox; stilMess suscep- ! 
tible are the rabbit, rat, dog, and cat. Pigeons, 
crows, and parrots are but little suscef)tible. 
The fowl is still more highly immuii'e. Ivnorr 
(1897) states that the minimum toxic dose for li 
the fowl is e(pial to tiie O'OOl part of the mini- 
mum lethal dose for the .^^orse. Fiajgs, after 
inoculation, do not accpiire tln^ disease unless 
kept at 37" C. Lizards and tortoises have not 
yet been .shown to be susccyAible. ' 

The usual modes of e^itra nee of the virus into j 
the body have been already meii*Lioned. The ! 
introduction of spores into 4^1*ic healthy respir- ■ 
atory passages (Idial^iaiin, 1900), or into the | 
normal alimentary tract (Sanchez Toledo, 1890), ! 
does not cause infection, but the virus may i 
gain entrance through a wound of fhe nasal I 
mucous membrane, or through the alimentar}^ i 
tract (8vuess, 1901), or the de(^per parts of the j 
rea^rx'^ry tract when the latter are in a state j 
of catarrhal inflammation. If the virus has ' 
been introduced into the subcutaneous tissues, j 
it there finds anaerobic conditions well adapted I 
for its existence and multiplication. The spores j 
germinate, the resulting bacilli multiply, but j 
remain localised at this situation, and do not 
invade the body, althougli in exceptional in- 
stances they may penetrate as far as the neigh- 
bouring lymph glands (Schnitzler and Biidinger, 


1893). The bacilli multiplying, now elaboriie 
their toxin, which is tarried away* to the spinal* 
cord and medulla by the l4ood stream, and also, 
so it is supposed by some, along flie peripheral 
nerves. A poii^ of no little importance is that 
the introduction into the nonflal tjssues (>f 
tetanus spoi*es alone-^all of, toxin. having 

been pieviously rejnoved from rtie spores by 
washing witli wat^^w, or l.y heat for twenty 
minutes at (V> C. — does not induce tetanus 
(Vaillard '^ind Vincc^nt, 1891 ; Vaillard and 
Kouget, 1892, 1893). If, however, the spores 
be introP iced into damaged tissue, or be intro- 
du(‘,-w ^ jgci^ier witli some substance such as 
cultures (d other bacteria, lactic atid, or other* 
chemif'al substance, capable of inducing damage, 
or of exerting a negative chemiotaetic influen^ 
on the leucocytes, the spores germinate and the 
bacilli form their toxin. The same result is 
attained by enclosing tlie spores in collodion 
sacs, and thereby ])rotectiug them from the 
leucocytes. In every ease of natural infection 
with tetanus, sjiores alone are never introduced. 
The ])resencc of some or other foreign substance 
in the wound usually imyilies the simultaneous 
presence of other bacteria, hence in most cases 
of tetanus there is mixed infection from the 
outset, and suppuration at the seat of the 
wound. 

d’ETANUs Toxin. — All the features o? this 
rliscasc can be reproduced by injection of tet- 
anus toxin obtained by tiltration^rom ciilturt«s. 
The exact chemical mp,ni'^ f->f puritied toxin 
is .still uncertain — Brieger and Boer (1896) l^und 
that it yielded no pre^^eid reactions ; llayashi 
(1901) regards it as an albumose. In many 
n'spects it resembles the enzymes. Tims it is de- 
stn-Vod in a few minutes by moist heat at ()5"C. ; 
three hours’ exposure to dry heat at 14Q" (). 
is required to completely destroy dry tetanus 
toxin (Morax a’vl Maria, 190^); and in contra- 
distinction to inorganic- poisons such as strych- 
nine, there is an intubation ])eriod between the 
inji'ction of toxin and the first symptom.s of 
tetanus. The purified toxin is e^trenu-ly viru- 
lent ; 0*000,000,05 grasu suffices to kill a mouse 
weighing about 15 grains. The activity of tlis- 
soluble toxin in filtered cultures undergoes re- 
ductiop with age, on exposure to air or «milighj^^ 
or by tlu! addition of chemicals such as iodine 
.salts This change is due to dissociation of the 
constituent elements of the ' toxin ^oru^ from 
anotlier, be. to the ^formation of toxoids which 
are relatively inert. , 

Tiic toxin is absorbed from the wound intc) 
th(j* blood. In the ^case »r)f the guinea-pig the 
toxin remains yi the blood for \ relatively long 
period ; whereas in tlie case of the rabbit and 
of man the greater'part of the toxin soon passes 
out of the blood and becomes fixed in certain* 
celks — mainly th(-vse of the central nervous systnui 
—which have an aftinif,y for it. Nearly all 
investigators agree that, the toxin is, after 
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dcatli, contained in the central nerv<;*as system 
'(Asakavva, ; I’asquini, 1 902 ; etc.), but the 

presence of ^le toxin in otiier organs^ in the 
ccrebro-spinal liuid and urine, is very inconstant. 

The iNCUHATioN i*EHK)i) varics according to 
the amount of^ toxin administered and the site 
of injection, but is al\va;^s present even after 
very large cfoses. On sul^(pitai]eouj> injection 
of iiioderate doses the incubj^.tion period in man 
is four to seven djiys ; in the hofse, five days ; 1 
in the guinea-pig, two days : in the iabbit, two ! 
to four days ; in the moust', two to three days, j 
Uourmont and Doyen explained this incubation ‘ 
period by supjKjsing that tlie substiTuce formed ' 
in vitr(j which one in jects is not really the toxin, ; 
but merely an enzyme, the action of which on i 
,tj^\e organism results in the formation of the * 
tru(' t(^xin. They found that the blood of a | 
tetanic dog produced immediate tetanic synip- | 
toms when injected into healthy dogs, and con- j 
eluded that in such a case the true toxin, the ! 
ehect of which was manifested without any incu- 
bation period, had been injected. We now know, | 
however, from the investigations of lluschke and i 
Ot'rgel (DS9d), of Illumenthal (1897), Waring, | 
Andrevves (1902), and others, that extracts from ' 
the s])leen, liver, and otlier organs of animals or | 
persons wlio have died of tetanus may cause ! 
tetanic symptoms within five to thirty minutes j 
of injection, the probable explanation being that i 
the toxin has combined with the cellular elements , 
of*-the organs, and thereby acquired the capacity | 
of inducing tetanic without any, 

or w'flh only a very brief, iucubation period. 

Action of the ToxiN.<--lt has been jiroved to 
produce the tetanic spasms by acting on the 
motor cplls of the spinal eoixl and medulla oblon- 
gata so as to increase their irrita])ility. The 
toxin lias no action upon the muscular tibros or 
peripheral nerves ; curara inhibits the spasms, 
and section of a motor nerve causes the spasms to 
cease in the region it supplies. After injection 
of the toxin into animals, c.(^. mice, the spasms 
occur tirst near the seat of injection. This fact 
has been inteei^Tcted in a variety of ways : ac- 
cording to Maria (1897)tand many subsequent 
waiters it indicates that part of the toxin is 
carried aw'ay by the peripheral nerves. 

.^j,The toxin does not induce ain^ charact^eristic, 
change in the central nervous system. The 
various appearances, luemorrhaues‘in the anterior 
horns, degiaierative changes in the motor cells 
of the spinal cord, etc., ara not constant, and 
have been observed after injection of otlier 
poisons (Ctoldsclieider and Flatau, 1897 : Kossel 
and Westplial, 1898).' Tl^e most satisfact^iry 
and most commolily accepted exj:^anation of the 
action of tetanus toxin on the nerve cells is 
afforded by Ehrlich’s sidc-cliain theory (1897, 
%tc.). According to this theory, the toxin 
possesses two groups of molecuJ»es : (1) a hapto- 
phoric group which h«s an affinity for siniilqr 
groups of molecules — side chains — in the nerve 


cell* the toxin becoming thereby anchorecj^ or 
fixed in the cell ; and (2) a toxophoric group 
which, s^ibsequent to ’the fixation of the toxin in 
the cell, increases the irritability of the cell- 
protoplasm. ♦ The fi^xation of the toxin in the 
nerve cells is a gradual process, requiring some 
time for its eom})lctiou, and consequent^ there 
is an incubation ])eriod before tetanic symp- 
toms arise The nerve cells liberate or «ast off 
those side ebains which have combined with the 
toxin, and there is then a regeneration of side 
chains. If this regeneration be excessive the 
iicnv]^^' foivned side chains pass from the neiwe 
cells Into the blood, still retain their power of 
combining with toxin, and now represent the 
antitoxin. ^Ebe presence of preformed tetanus 
antitoxin in tlie sj)iual cord and brain of animals 
and of man has been proved by \Vassermauii 
and Takaki, Metchuikoff’, Maria (1898), Danysz 
(1899), and others, and Babes (1899) has shown 
that brain substance also (contains preformed 
rabie antitoxin. Vet although tetanus toxin 
is rendered innocuous by admixture in vitro 
with brain substance, the presence of preformed 
antitoxin in the nerve cells of an animal does 
not render it immune to tetanus toxin. Natural 
immunity to the toxin is due to the absence 
of cells possessing a baptophoric group of mole- 
cules wdth an affinity for tetanus toxin ; whereas 
acquired immunity to the toxin is obtained oidy • 
by the ])resenee of the antitoxin in the blood 
{vidt ^‘Immunity,” vol. iv.). 

AVhen given by the mouth the toxin is in- 
nocuous (Hansom, 1898; Earriere, 1899; Cano- 
Brusco, 1901', etc.) ; its dii’ect introduction into 
the cerebrum is follow’cd by “ eereliral tetanus ” 
characterised by epileptiform attacks, polyuria, 
aiifl psychical symptoms (Koux and Borrel, 
<1898). Binot (1899) states that the introduc- 
tion of the toxin into the uterus, testicle, 
bladder, or kidney,-- induces not the ordinary 
tetanic spasms, Dit a peculiar condition udiich 
be terms “splanchnic tetanus”; and Metchnikoff 
has found that the ovaiy of the heu«contains 
suhstances which combine with the toxin in 
vitro. These facts show that there are cells, 
other than those of, the spinal cord and medulla 
oblongata, with an affinity for, and capable of 
combining witii tetanus toxin. In tetanus due 
to natural infection or to subcutaneons or intra- 
venous inj^yction of toxin, however, the toxin is 
mainly, if not entirely, fixed in the motor cells 
of the spinal corc^ and medulla oblongat^?. 

Clinical Features of Tetanus. — i«fes- 
ease is more frequent in men than in w^omeii. 
The incubation period varies from about fouV 
days to four weeks, but is rarely longer. Ac-* 
cording to Kose, the earliest tetanic symptoms 
appear during the first week in 5'3 per, cent of 
cases, dulling the second wa^ek in 45 per cent. 
The tetanic spasms commence in the muscles of 
mastication, the earliest symptoms being stiff- 
ness of the jaws (trismus) and of the neck. The 
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toni^ spasms then involve the facial muscTes ; 
the eyebrows are elevated, the angles of the 
mouth are drawn outwaixls, giving tl'»e char- 
acteristic tetanic facies or risus sardonicus. 
The spasm of the muscles of mastication ])ecom- 
ing more • intense, the mouth can be o^xmed 
very sliglitly if at all. The tonic spasms now . 
involve the muscles of the tru^.h and limbs, and | 
the p{T.tient’s body becomes rigid throughout, j 
Exacerbations of the spasms, associatccT with | 
great pain, are brought on »by slight stimuli j 
such as a sound, touch, draught of air, or | 
attempt to swallow. In a paroxysm the jaws 
are firmly clenched, and the [>atient's f)ody, 
perfectly rigid (orthotonos), becomes arched 
backwards (opisthotonos), forwards (emprostho- 
tonos), or to one side (pleurosthotonosf During 
the paroxysms the pain is intense, j)erspira.Lion 
is profuse, the respirations .re rayiki or ir 
regular ; consciousness is nnhntained through- 
out. The temperatuT'O is either normal or 
elevated to a varying degiee, but before death 
often rises to 105° F., and after death to 109° 
or 110° F. In fatal cases deatii is vine to 
asphyxia from spasm of the respiratory muscles, 
to cardiac failure or exiiaustion : or in rarer 
instances to cerebral hicmorrliage or asyfiration 
pneumonia. 

Cephalic {facial) tetanus is a special form of 
' traumatic tetanus, there being a wound in the 
area of distribution of the facial nerve with 
paralysis of this nerve on the injured side, in 
addition to the ordinary signs of tetanus. 

In pue7'peral tetanus infection is usually con- 
sequent upon aborti(Ui or abnormal labour, and 
is often due to the ignorance of midwives re- 
garding asepsis. 

Tetanus Neonaio^'um. — Difficulty in sucking 
is the earliest sign of importance, and is followed, 
by tetanic spasms as in the adult. The prog- 
nosis is bad, death not ipiiy;e(yuently occurring 
within one to four days. , 

Diagnosis. — The patient should be examined 
in order »to determine tlie presence or absence 
of a recent wound, ai.;d if possible a bacterio- 
logical examination of the pus or •tissue of the 
wound should be made, nearly all cases 

there is mixed infection, but lii not a few cases 
it will be found that tetanus bacilli cannot be 
cultivated owing to the fact that they have 
been already destroyed by the leiico^cyTes and 
tissue cells. The presence of the toxin may, 
however, be proved by injectiop into animals of 
tl:w^di 2 ? 3 iiarge from the wound or possibly of the 
patient’s urine. In the early stages of the 
disease, tetanus might be mij^taken for rheuma- 
tism of the temporo-maxillary joint, or an in- 
flammatory affection of the parotid or tonsils. 

In tetan,us the4*e is no local swelling or tender- 
ness, but there is a tonic spasm of both masseter 
muscles, a fact which is elicited most definitely 
by the introductimi of a finger into the patient’s 
mouth. A more advanced case may be mistaken 


for one of .s^trychnine poisoning. There is, ho^-' 
ever, no rigidity in the intervals between the.par-- 
oxysmal ’spasms caused b\^ strychnine, invt>lvi‘- 
ment of the ^nuscles of mastication is a late 
phenomenon, an^l in an acute case death often 
occurs within twenty minutes aftv#r the onset of 
sym})toms. .Other e^lndit’ons wit^h wlihih tet- 
anus miglit be conf^>uiided are tetfany, cerebro- 
spinal meningitis, hydrophobia, and hysteria. 

lhto(JNO.sis.--j-The shorter tb*.* incubation period 
the more s«vere will the disease be. The rapid 
involvement of different groups of muscles, 
severe -v d fre(]uenliy occurring paroxysms, 
elvv.tb r)f*tne tetuperature, and persistence of 
symptoms in spite of treatment, ai*e unfavour- 
able signs. 

. Fuoi’uvLAXis. — When there is a wound con- 
I tarniiiated by soil, manure, or other material 
i likely to contain tetanus spores, it should be 
! thoroughly cleansed, splinters, nails, or other 
I foreign bodies being removed. it may l>e 
I advisable to open up and drain a pre-existing 
1 wound, and if there be reason to suspect tetanus 
infection, a prophylactic injection of tetanus 
antitoxin should be given (5-10 c.c., which may 
be repeated). The prophylactic value of anti- 
toxic serum has been amply denlonstrated in 
the horse (Nocard, 1897). 

Treatment. — The first and most important 
point is the neutralisation of any toxiA still 
circulating in the blood and not yet fixed in the 
nerve cells. This can be effected' Vith certainfty 
by injection of tetanys antitoxin, which was 
first obtained by Behring and Kiuisato in li89(). 
The methods of obtaiiLVJg the antitoxic serum 
from activel}^ immunised animals and of stand- 
ardising the serum have been already con- 
M(i(¥ed (vide “ Immunity,” vol. iv.). Injection 
of tetanus antitoxin into animals protects them 
not onl}^ against the subsequent injection of 
tetanus toxin, J.>nt when injected after tetanic 
symptoms have apj)eared may even then effect 
a cure. When in luen the first signs of tetanus 
appear, much of the toxin is already fixed in 
the nerve cells : hut there is still toxin circu- 
lating through the body, and in many instances 
fresh toxin is still being elaborated by tbiC 
bacilli in the wound. It is usually admitted 
that injection of tetanus antitoxin does not 
withdraw from the nerve cells the toxin already*' 
fixed in them ; but it has been proved that 
i antitoxin when injected does combine witli, and 
thus render innocuous, the toxin whfch is still 
in the circulating fluids, or whiyh the bacilli 
may yet elaborate. As the antitoxin docs not 
inf?Lienee the licrvc cello already damaged by 
the toxin, it ^ has consequer?tly no directly 
curative action ; but injection of antitoxin will 
effectually prevent' any further fixation of toxin 
in Mie nerve cells, may tlierefore prevent a milc> 
case from becornyig severe, and as Ullrich (19,02) 
remarks, obviates the nepessity for amputation 
ot the wounded part. Prior to the introduction 
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o£.aiiti toxin the mortality from tetanus amounted 
Ho about 80-1^0 .per cent, *altliough only about 
45-50 per cent in ^le milder cases Having a 
prolonged inl^iibation period. With antitoxin 
treatment the mortality is reckoned at 34*4 per 
cent by Kohlifr (1898), 39’5 per cent by Lund 
(1898)y and 4^3 per cent bj Uolsti (4899). 

Tlie antitoxin must be^given as early as 
possible, in sufficient arnoiii^t, and part thereof 
shoidd be injected in the neighbqjurhood of the 
seat of infection. According to Ikfhring, one j 
must inject the scrum not later than thirty 
hours after the appearance of the first tetanic 
symptoms, give not less than 100 fuiits at one 
, time, and rey)eat the dose frequently. Statistics 
show, however, that the sooner antitoxin is j 
injected the greater is the mortalit 3 \ Tims * 
fiaberling (Brun’s Jieitr. z. hlht. CJiir. i>d. xxiv.) 
in 1 4 cases in which antitoxin was given within 
bhirty-six hours after onset of symptoms, found 
the mortality to be 71 per cent ; and Ullrich, 
having Collected 41 cases in which the scrum ' 
was injected within thirty hours, found the 
mortalit}" to be 72*9 per cent; whereas in 72 
cases in which antitoxic treatment was com- 
menced between the second and fifth days of 
the illness, fhe mortality was 45'5 per cent. 
The explanation of these facts is that those 
cases in which treatment was commenced early 
were Ifiie more severe cases. 

The unsatisfactory results obtained by the 
sitbcutaneous •injection of antitoxin have led 
to intravenous, intracercl^ral (Koux and Borrel, 
1898^, and subdural or subarachnoid (Blumcn- 
thal and Jacob, 1898) m^^thods of injection being 
tried. In subarachnoid injection the needle of 
the syringe is introduced between the third and 
fourth futnbar vertebra?, 10-20 c.c. of cere^U’o- 
spiiu.ll fluid are withdrawn, and then the same 
quantity of antitoxic serum is slowly injected. 
In intracerebral ii^jection, 2-3 c.(| of serum are 
slowly injected into the substance of the brain 
in front of the motor coi^volutions on both 
sides. Intracerebral injection appears, from 
the results of ^experimental research, to be the 
most efficacious method^ but in practice it is 
oi very doubtful value. Lambert (1900) has 
collected 52 cases treated by this method, the 
^nio rtality being 63*46 per cent; 24 of thc^ 
eases were acute, and in them the mortality I 
' was 87*5 per cent. On theoretical grounds 
the subarachnoid method is to be preferred. 
Descos and Barthelemy remi. de la 

soc. de Biol. 4^1902) in 2 cases of well-marked 
experimental tetanus have obtained a cure by 
this method, whilst von Leyden and BlumentTial 
(1900) and 011101 *!^ advocate the c^nployment of 
this method, either by itself or in association 
with subcutaneous injection^. 

* There are a number of dried and fluid anti- 
toxic sera obtainable : Behring’^ Burroughs and 
Wellcome’s, Parke Divvis’, and Tizzoni’s sera,, 
and the serum of the Pasteur Institute, etc. 


Whichever preparation be used, the dose for 
subcutaneous injection is 10-50 c.c. of fluid 
serum, ©r five grams of dried serum dissolved 
in sterile water. The frequency with which 
the injections are repeated and the total 
quantity of serum *given Avill depewd on the 
severity of the case. The syringe,must*be cool, 
aseptic, and free of all trace of antiseptic. 

The injection of brain snhsta'tice as a« thera- 
peutic measure is based on the experiments of 
j Wasvsermann and«Takaki (1898), who found 
that, tetanus toxin combines in vitro with brain 
sul>stanco and is tliereby rendered innocuous, 
and flnat mice could be saved even when brain 
or spinal cord substance was injected several 
j hours after the toxin. These facts have since 
* be(‘n amply confirmed by Uanysz (1899), 
E. Marx (1902), and others. Cases successfully 
treated by subcutaneous injection of brain 
substance have been recorded by Kadyi (1899), 
Krokicwicz (1899, 1900), etc. But in the 
' hands of many others the treatment has not 
been satisfactory. And as tetanus toxin com- 
bines more readily with antitoxin in solution 
than with the preformed antitoxin of the 
central nervous system, the hypodermic injec- 
tion of brain or cord substance is not to be 
recommended. 

BaccellTs method, of treatment by subcutaneous 
injection of 2-3 per cent solution of carbolic acid • 
is reported to have been successful by many 
Italian writers. Ascoli (1899), for example, re- 
cords thirty-three cases treated by this method 
with only one death. But experimental investi- 
gations prove Baccelli^s method to be valueless. 
Courmont and Doyen (1899) have found that it 
hastens the progress of the disease in guinea- 
pigs. You Tbrbk (1900) has observed that it 
idoes not save rabbits after injection of tetanus 
toxin, and Guillaumin (Jour, de Physiol, et de 
Pathol. Gnn. 1902)g, has found that Baccelli’s 
treatment, even when commenced at the begin- 
ning of the incubation period, does not check 
the course of tetanus experimentally, induced 
in the horse. , 

The wound* should receive local treatment in 
order that the tetaqus bacilli and other bacteria 
present may be destroyed The wound should 
be enlarged, all foreign matter removed, and an 
antiseptic dressing applied, with drainage if 
necessary. The patient’s strength must be 
maintained by careful feeding. Liquid food is 
the most suitably, and if it cannot be^, admin- 
istered b}" the mouth, it must be given ^ro^h 
a nasal tube or per rectum. And, lastly, treat- 
ment must be directed to the symptoms induced 
by the toxin. The reflex irritability of the. 
central nervous system must be diminished by 
strict isolation of the patient. Me mu^t bo in 
a darkened room and protected from all noise. 
Narcotics must be given. Morphia in large 
doses is the most beneficial f chloral hydmte, 
bromides, curara, cannabis indica, or other nar- 



TETANUS 


5G7 


cotjcs, are also useful in controlling the spaSms, 


but chloroform is required if the paroxysms are 

very severe. 
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ture rh%ii/i^atis male des nourrices), Lut, as 4.e 
himself says, he was not long^in discovering 
that niTrsing is not the only favourable coTidi- 
tioii for its deVolopinent. * 

The associatipn of tetany with dilatation of 
the stomach w'as first described ly Neumann in 
1861, and » since tlAt ti^ne simijar cashes have 
attracted a great c^al of interest. 

A very severe ^form oi' tetany sometiineH 
occurs in cashes of complete extirpation of the 
thyroid. 'An account of such cases, occurring 
in Billrotli’s ciini(]U(', was publislied by Weiss 
I in 1880 tnd tht^ jouclusions drawn from clinical 
1 obst‘i '’-'t-ioi.* have found support in the experi- 
; mental ii.vcstigations of Horsley,' Schifl', and^ 
j others upon the thyroid gland. 

The toxic theorv of the origin of tetanv has 


See also ANTisPi^s>Tomcs : (Jonvl'lstons, In- 
fantile (Etiolo(/f/) ; Pkegnan f v, A rT'E ( tions an n 
Complications of (E’ey'vous) ; Hickets {(Jlinkal 
Features) -, Stomach and DironENUM, Diseases 
OF (^Special Sym}itomalolo(fy, Gastric Tetany ) ; 
Tetanus (Diagnosis) \ Thyroii) Csand Medical 
(Physiology). 

Definition. — A n affection characterised by tonic 
spasm, intermittent, remittent, or corAinuons, 
of the extremities ; associated, as a rule, with 
sensory symptoms, and wdth an increase in the 
irritability of the muscles and nerves to elec- 
trical and to mechanical stimulation. 

Synonyms. — Intermittent tetanus (Dance); 
idiojDathic contracture (Teissier and Hcrmel) ; 
tctanilla (Trousseau) ; rheumatic contracture 
of nurses (Trousseau) ; tetany (L. Corvisart) ; 
intermittent rheumatic contracture ; tonic occu- 
pation spasm ; arthro-gryposis, etc. 

History. — The discovery of this-* affection is 
usually attributed to Steinberg, who, in 183(\ 
described it as a “ rheumatic contraction of the 
extremities”; and to l-'a^ice, who, in 1831, 
published a memoir upon “,A Form of Inter- 
mittent Tetanus.” Before that date, how'cver, as 
Risien Unssell has pointed out, cases in which 
rigidity of the extreniities was associated with 
spasm of the glottis were descriliT^d by Clarke in 
his Commentaries on some of ‘the most important 
Diseases of Childrev^ published in 1815, these 
being obviously cases presenting the common 
association of carpo-pedal spasm and laryngismus. 

In 1846 Delpech, Troiisseaifs assistant, wrote 
a thesis on Idiopathic Muscular Spasyns, in which 
he dewribed a number of closes. In 1852 the 
mme^‘ tetany,” by wdiich the affection is now j 
generally known, w^as proposed by Lucieii 
Corvisart. , 

The disease became generally knowm in this 
country through the writings of Trousseau, who 
collected a considerable number of cases at the 
Necker Hospital. As the earlier cases were in 
nursing w^oinen, Trousseau at first regarded the 
disease as special to nurses, and called it Rheu- 
matic Contraction occu't'ring in Nurses (Contrac- 


led to experimental studies by Miiller, Bouve?et 
and Devie, Halliburton and MTxeiulrick, and 
others. 

Causation. — 1. Age ami Sex. — Tetany is met 
with at all periods of life. If we regard the 
carjjo-pedal spasms of rachitic children as a minor 
form of tetany, the affection is most common in 
chiWhood. Gowers collected 150 cases, of wdiich 
142 were available for tabulation according to 
age and sex. In the successive' decades the 
cases numbered 42, 36, 24, 23, 13, 4. Above 
the age of twenty, wnmen are more frequently 
affected than men. Trousseau speaks '*of the 
disease as most common in w'omen between the 
ages of seventeen and thirty. iTi childhoodj»oii 
the other hand, the ^spasms occur much more 
frequently in boys than in gins. Of t^ic 42 
cases in the first deceniiium 31 were boys and 
1 1 w'ere girls. 

2. dlemedity . — Sometimes several cases occur 
in 'a family. Thus Abercrombie qubtes four 
coses as occurring in each of two families, and 
three eases in one family, at diflerent limes. 
Again, cases pfe recorded in’wdiicli the patient 
had suffered from convulsions, or was morbidly 
irritable and impulsive, subject to outbursts of 
temper for trilling causes, or in some other way 
gave evidence of nervous instability. On the 
whole, however, the, evidence is against the 
general existence of any particular neuropathic 
heredity in the subjects of tetany. 

3. Geographical Distribution . — While tetmiy 
has a very wddc geographical distribution it^is 
in most places an infrequent disease. In some 
parts of the continent of Europe, however, it is 
comparatively frrjquent, especially^ in V'ieima, 
w'here it is said to be becoming , more common. 
In America true tetany is a very rare disease, 
a7id in this country 'it is far from common. 
The mild forni which occurs dii children is met 
with much more frequently than cases in adults. 

4. Season . — Tetany is more common in winter 
and spring than in summer and autumn. ' 

5. Various Special Conditions , — Tetany occurs 
under such a variety pf conditions that it is 
necessary to attempt some classiftcation of the 
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cai^s. The following grouping is that adopted 
hy Frtinkl-Hochvyart in his elaborate paper : — 

Group occurrijuj in Healthy Indi- 

vidvAih — E,aw^)le : J^pidernie Tetany. — Tetany 
may occur in epidemic form, tlie cases being 
acute, running «i course of two or three weeks, 
and rai'ul/ proving fatal, ^uch outl^reaks have 
been observed«especially in certain parts of the 
continent of Europe {ejj. V^ieiSna). Tlie victims 
are for the most })art young men o^ the working- 
class, and particularly of certain trades.# Frankl- 
Hochwart collected 360 cases from the registers 
of the (Jeueral Hospital at Vienna between the 
years of 1880 and 1889. Of the* total, 318 
were men, ami of those 141 were shoemakers 
and 72 were tailors. The majority of cases 
occurred in February, March, and April. Von 
^alt'sch regards the disease as infections. 

In 1876 a peculiar epidemic of tonic inter- 
mitting spasm appeared at a girls’ school at 
Gentilly in France. Ih’obably some of these 
cases were genuine tetany, and the remainder 
were hysterical simulations. 

Group II. — Tetany a^f^ociated ivith OV^^•^ro- 
intestiual Affections. — Tetany may arise in de- 
finite association with various acute affections, 
such as acute* dyspepsia, gastro-enteritis, peri- 
tonitis, and appendicitis. .Diarrhma plays a 
much more important part in causation when 
it is chtonic and exhausting in character than 
when it is acute. Trousseau speaks of chronic 
diap'hma as ahnost constantly present in Ins 

In exceptional instances * obstinate constipa- 
tion has been present, an^l the symptoms have 
been relieved by the administration of purga- 
tives, C^atarrhal jaundice and the presence of 
entowa Iftive also been regarded as causes. 

Many cases of tetany have been observed in 
association with chronic affections of the stomach. 
Sehlesinger speaks ^f a chronic benign form of 
tohiny of gastric origin, and such a designation 
may be useful for the description of certain 
cases. A far more important group is formed 
by cases of a peculiarly severe type which occur 
in association vvith dilatation of the stomach. 
Th^s association was described by Neumann in 
1861, and by Kussmaul in 1869, and since 
then numerous cases have been reported. This 
^RTrm of the affection is usually very severe,* and 
4:he mortality is very high. Frankl-Hochwart 
gives only one recovery in 11 cases of the more 
serious kiiuf. In most instaijces of this class 
pyloric or duodenal disease has been present. 
In a few cases compression of the duodenum 
'froui without has been discovered post-morten^. 
Prirnaiy affectionst of parts *of the stomach 
other than the duodenum, and primary atrophy 
of the stomach- walls, are much more rarely 
associated with this form of tetany. 

Group III. — Tetany in Acute infectious Dis- 
eases. — Trousseau met ^^ith many cases after 
cholera in 1854, and Aran after typhoid fever 


in 1855. Cases have also followed or compli- 
cated small-pox, measles, scarlet fever, diph- 
theria, influenza, pneumonia, malaria. 

Group IV. — Toxic Conditions. — Tetany has 
been attributed to definite toxic conditions, 
especially to chronic Ergotism. It has, however, 
been suggested that such cases ma^ have been 
true tetany due, not to a specific poison, but 
to “ general deterioration of the health f»om a 
defective supply of nutriment ” (C. H. Fagge). 

Alcohol, chlorofoTiin, morphia, and lead have 
also Iveen regarded as possible causes in particu- 
lar cases. . 


Albtimiii has been present in the urine in a 
number of cases, and glucose and acetone have 
also been found. Indicanuria is not infrecpient, 
especially in children. Chronic disease of the 
kidneys has been discovered post-mortem in 
cases in which no abnormal constituents wore 
noted in the nrine during life. It has l^een 
suggested that such changes may indicate 
damage done to the kidne 3 ^s during the excre- 
tion of some unknown toxic substance. 

Group V. — Tetany in Dreynani^ Farturieiit^ 
and Nnrsiny Wonieit. — In a large proportion of 
cases of tetany some debilitating influence is 
present.* IVolonged lactation is an important 
cause which has been mentioned already. In 
such cases the incidence of the disease may be 
determined b}" fatigue or exposure to cold. 
The disease may occur during pregnane}", in 
which case the s^unptoins are more apt to 
appear in the later than in the earlier months. 
The afifeetion may reappear during successive 
pregnancies. .Young girls are said sometimes 
to be attacked shortly before pubert}". 

Group VI. — Extirpation of the Thyroid . — 
Complete extirpation of the thyroid gland may be 
fallowed by tetan^u Only one or two cases have 
been reported as occurring after partial excision. 
In one, at least, of tl^se cases the part of the 
gland left behind \vas obviously diseased. Out 
of 78 cases of complete excision at Billroth’s 
clinique 13 cases of tetany occurred, ^etany 
may be produced experirpen tally in dogs b}" 
excision of the Giyroid. 

Symptoms. — {a) • {^rodromal Stage. — Some 
writers describe a prbdromal^stage, characterised 
by headache, backache, weariness, occasionally 
"giddiness, and frequentl}" digestive disturbance. 
These symptoms may last for a few days before 
a sensation of tingling in the extremities ushers 
in the characteristic motor symptoms, ^ore 
commonly the affection begins acutely«witito 
little or no premonitory sensor}" disturbance. 

iff) Motor Symptoms. — The characteristic 
symptom is spasm of the hands and feet. The 
spasm is usually symmetrical. The hands are 
affected first, the feet later. In mc^t casgs the 
thumb is adducted or flexed on the palm, the 
fingers are pressed close together, slightly flexed 
at the metacarpo-phalangeal joinis, and extended 
at the terminal joints. The palm is hollowed 
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by the approximation of the lateral borders. 
Trousseau compared the position to the 
accoucheur’s hand when about to be, passed 
into the vagina. In some cases the fingers are 
flexed so tliat the nails press upop and even 
injure the»skin. Rarely tlu^y are fully extended, 
or the position is the “ main eii ifriffeJ' The 
wrists are slightly flexed, ai::l the fore-arms 
pronatfd. The upper-arms may be closely 
adducted to the sides, while the shoulders are 
free from spasm. In the lowjar extremities the 
toes are usually flexed and pressed together, 
and the feet are extended at the ankte^oint and 
inverted. The knees are usually extendeef, and 
the thighs may be strongl}- adducted. 

In slight eases the extremities are affected 
alone, but in severe eases the sjxism may be 
very widely spread. The muscles oi the face 
may be affected, and the an^l-'s of th(' mouth 
drawn out into a grin. 'The ocular muscles 
may be involved, resulting in strabismus. Tris- 
mus may be present, but is rare. The muscles 
of the tongue may be affected, producing difli- 
culty in swallowing and in articulation. 

The head is more frequently drawn forwards 
than backwards. Opisthotonos, however, may 
be present, usually as a late symptom, aftd such 
cases may readily be mistaken for tetanus. 
The involvement of the thoracic muscles and 
of the diaphragm may cause serious dyspnoea. 
The abdominal musedes become tense and rigid, 
and in some cases spasmodic retention of urine 
has occurred. 

The spasms are usually paroxysmal. In an 
attack of tetany there are usually several 
paroxysms separated from one another by an 
interval which varies from an hour or two to 
several days. The whole attack uf^ually lasts 
for two or three weeks, hwt it may continue for, 
several months. The paroxysm may cease 
suddenly. More commonk^^it passes off gradu- 
ally, and in the reverse order ^to that in which 
it supervened. Between the paroxysms more 
or less contracture of the \i fleeted muscles may 
persist, especially in^ the arms, and if an 
attempt is made to overcome fhis^ either by an 
effort at voluntary moven^ent or by passive 
manipulation, a fresh paro:jwysm is apt to be 
precipitated. The spasms have been described 
as continuous, remittent, and intermittent, but 
these varieties shade ofl* into one anotlier. 

The spasm may y)ersist during sleep, and 
even, ai^pcording to Abercrombie, during narcot- 
k^tiowwith chloroform. Cold applied to the 
aftected parts will sometimes stop the spasm. 

■ Between the attacks, as yroiissean accident- 
ally discovered, the paroxysm may be repro- 
duced “by simply compressing the afi'e(;ted 
parts, either ki the direction of their principal 
nerve-trunks, or over their blood-vessels, so as 
to impede the venous or arterial circulation.” 
Trousseau' s syrnptom, as this phenomenon is 
called, is of considerable value in diagnosis, but 


it may be absent iu otherwise typical ’cases. It* 
has been attributed ^to iscluemia, but is now^ 
ascribed^by most wriltrs to direct iVritatioii of 
the ncrve-irin#ks. * # 

Another sign of diagnostic imy)ortancc is that 
known as Chvosttk's. This phe^iomenon con- 
sists in the presence %)f snch n high flegroe of 
irritability of the muscles and moior nCrves to 
mochauical stimuhft.ion thnt a tap over either 
the muscle or tiie ntrve will ])roduce a muscular 
contractiou. l^his hyperexcRahility is not con- 
fined to the affected parts. It can often be 
readily d-unonstn' ted by a slight tap over the 
facial ucrvcf which will produce a momentary 
contraction of all the muscles supplied by the 
nerve, or by the particular branch which is * 
struck. 

The electrical reactions have been carefui^^ 
studied by Erb, Krankl-Hochwart, and others, 
who have found an increased irritability to the 
galvanic current almost constantly, and to the 
faradic current rarely. Tlie polar reactions are 
also altered, so that a more ready res])onse is 
obtained with the anode than with the cathode. 
The * contraction is more prolonged than in 
health, and a feature ])eculiar to tetany is an 
anodal opening tetanus. » 

(r) Rcjlc.rcs, — The tendon reflexes vary. 
They have been found normal (Baginsky), 
exaggerated (Loos), or absent. The stiffness 
of the muscles may interfere greatly with ex- 
amination. '# , 

(ff) Rensory Synijitoins . — Premonitory sensory 
symy)toins may be k^jsent, or there mo^ be 
tingling and formicatioy in the hands and feet 
before the attack begins. Numbness or arues- 
tliesia may be prc'sent. The mnscular s})asms 
arc *at tended by cramp-like pain in piDportion 
to the severity of the ])aroxysm. Articular 
pains in the joints of the affected area are also 
described. ^ » 

(e) Vaso-'nujfor and Troiihic Phenomena, — 
During a paroxysm the face may become con- 
gested, and the lifjs purple, and there may be 
cyanosis of th(' extremities, especially of the 
hands. (Edema of th^ dorsum oi* the hands and 
feet may be present, and the skin of the afFeetpd 
area may he red and tender to the touch. 

(/') General ^ymj>toms . — The temperature is 
‘usually normal. In some cases it may tie" 
slightly raised, and in one or two fatal cases j 
there htis been a high temperature at tlie time 
of death. The intelligence is unaffected, and 
in fatal cases the mind may remain clear till 
the end. To this rule, however, there are ex- 
co/)tions. Fraiikl-Hoch^yart states that he has 
met with hallucinafory confusion in three cases. 
Again the palient may die comatose, in which 
case the spasm does not necessarily pass off 
with the onset of the coma. , 

Tetany in Qhildhood. — Tetany is a much 
more common affection in children than in 
Adults. It is most frequently met with in 
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a^mild form often called carpo-pe^al spasm. 
<Beveral authorities, including Henoch, have 
sought to draw a distinction between ‘oases of 
this kind in ybung children and the true tetany 
of older subjects ; but there does not appear to 
be any siifficietit reason for doing so. 

A si^bjbct of great intei4;st is tlien'clationship 
between' tetarny and rickets. This association 
was supported by Cheadle, ^nd recently Kasso- 
witz has argued wdth great vigour that tetany, 
as well as laryngismus and other novous affec- 
tions of young children, are to be regarded as 
inanifestations of rickets. This view’ has been 
oppf)sed by Kalischer, Loos, llonnne* and others, 
wdio assert, the one hand, that many children 
who suffer from tetany are not rachitic, and 
on the other, that if tetany is a rachitic affec- 
’ tif>n it ought to be much more common than 
it is. 

Upon this question it may be said that cases 
of tetany unconnected w’ith rickets certainly do 
occur in* childhood. These cases closely agree 
clinically wdth those met witl^ in adults. They 
occur in association with the acute infectious 
fevers, wdth acute diseases such as pneum«nia, 
with acute dyspepsia, wdth entozoa, with acute, 
and inucli more frequently with chronic diar- 
rhoea. The symptoms may be slight, but are 
often severe. Tiie onset of tetany in the course 
of niticsles or of some other general disease 
appears to have a grave prognostic significance. 

^A much larger group includes the ordinary 
cases of carpo-pedal spasm. This variety of 
tetany; is met with chiefly in children younger 
than those just referrev^l to, the majority of 
cases occurring in children in their second year. 
These cases are usually very mild ; the spasm 
is usually confined to the extremities ; as a rale 
it is continuous, or if paroxysms occur they are 
very slight. Facial irritability is almost ahvays 
well marked. Trdusseaii’s sign jes often absent 
or diilicult to obtain. Uiarrha'a is present in a 
large proportion of the cases. The occurrence 
of general convulsions is an important compli- 
cation wdiich may supervene at any time during 
an attack. The general opinion in this country 
w’Qiild agree wdth Kassowdtz in regarding these 
cases as rachitic. 

As to the statements of some continental , 
■^pJiysicians that a considerable proportion of 
^ children suffering from tetany present no evi- 
dence of rickets, so far as such observations are 
not to be ellplained by the inclusion of a con- 
siderable proportion of cases belonging to the 
first series, we can only say that in the early 
' stages of rickets the symptoms are often rfbt 
very definite, anti even good observers may 
disagree as to whether a child is to be called 
rachitic or not. 

The comparative frequency of laryngismus in 
children suffering from tetany, is a feature of 
much interest. Some o}>servers state that it is 
present in one-third of the cases. This has leef 


Esclierich to go so far as to maintain that laryn- 
gismus is a pathognomonic sign of tetany even 
when the characteristic spasms are absent 
(Ifiteiit tetany). 

Martin and other recent French writers have 
described as tetany certain cases of jsolated 
spasms in different parts of the body {les formes 
frustes). These are alluded to in the section on 
Hiagnosis. 

Morbid Anatomy. — A s the mortality in tetany 
is very low’ the nvniber of post-mortem exam- 
inati,ons has been small. In those wdiich have 
been made, changes in the nervous system have 
been slight or absent. 

Necropsies on children have been made by 
Tonnelh', de la Berge, Abercrombie, Baginsky, 
Berger, and others. Tn some cases nothing 
abnormal was discovered. In others there w’as 
an excess of scrum in the subarachnoid space 
or in the vxnitricles, hyperiemia of the pia, and 
areas of hypeiTcmia and mdema in the brain and 
spinal cord. Schultze found slight sclerosis in the 
cervical region of the cord on microscopic exam- 
ination in the case of a child of eleven months, 
in which tlie nervous system appeared normal 
to the naked eye. In another child which he 
examined there w’cre no microscopic changes. 

Evidence of myelitis lias been found in the 
cervical and lumbar enlargements of the cord in 
tw’o children examined by Bonome and Cervesato. 
The principal alterations were found in the grey 
I matter, and included degenerative changes in 
the nerve cells, especially those of the internal 
group of the anterior horn. 

Some redness of the sheaths of the peripheral 
nerves has been noted in a few cases, but this 
ma}’ not have meant very much. Berger found 
nothing abnormal in the nerves on microscopic 
/examination. Weigert, Loos, and Oddo have 
also failed to find changes in the nerves. 

Observations ma^v upon adidts give practi- 
cally the same re^^ults as those upon children. 
Tx'ousseau describes, in the case of a young man, 
slight softening of tlie spinal cord, MiJiich he 
regarded, not as the cau^e, but as an effect of 
the disease. Langerhaiis found slight thickening 
of the small vcSsqIs — just such changes as 
might be expected in an, elderly patient, and 
his patient was forty-eight. Very few cases 
have been examined in wdiich the disease was of 
great duration. Imbert-Gourbeyre examined 
the body of a tailor, twenty-one years of age, 
who had been sujqect to tetany for six#years. 
Injection of the surface of the brain witJPsligiwfc 
ecchymosis w’as present, and there w’ere also 
slight changes in the spinal cord, especially in 
the cervical and lumbar enlargements. Death 
in this case w’as due to smallpox. 

In cases of tetany due to extii^ation^ of the 
thyroid the nervous system has been found 
normal, or any changes present have been slight 
and indefinite. Similar negative results have 
been obtained in the case of animals suffering 
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from tetany after experimental removal of* the 
thyroid, by Schultze, Victor Horsley, Frankl- 
Hochwart, and others. . ^ 

Pathogeny, — It is now generally agreed that 
tetany is an affection of the nervous system. 
It is mor« ditlicult to decid*e which’ part of the 
nervoiik system is specially affected. Some of 
the symptoms might be r6f?'Ted to the per- 
ipheral nerves (Hasse), but the usual distribution 
of the affection seems rather to point to derange- 
ment of the spinal cord, and ,this view is further 
supported by the muscular atrophy which oc- 
casionally results, and ])y the chiinges which 
have been found in tiie cells of the spinaf cord 
(Erb, Berger, Gowers). Frankl-Hochwart refers 
some of the symptoms (c.//. the rarely observed 
polyuria and glycosuria) to tlu' medulla, and lie 
and others have also referred to the possible * 
implication of the cerebrum ii c ertain cases. 

Among the theories advanced to account for 
the symptoms the most important are the de- 
hydration theory put forwa , H by Ivussmaid and 
afterwards disclaimed by him ; the reflex theory 
supported by (I. See, Muller, and Berliydieimer ; 
and the toxic theory which is accepted by most 
writers at the present day. The role of toxins 
in the production of nervous disorders lias been 
discussed so fully of late that it is unnecessary 
to enter upon any general discussion of the sub- 
ject. Among the points in favour of the toxic 
origin of tetany may bo mentioned — the wide 
distribution of such lesions as have been found 
in the nervous system : the usual existence of 
some condition likely to lower the resistive 
power ; the actual discovery of toxic substances 
in certain cases ; and the occurrence of tetany 
in epidemic form. 

It is interesting to compare thp groups in 
which tetany occui’s with llobcrtsoibs ^ classi- 
fication of the sources: of toxic infections which 
we have to consider in the study of nervous 
diseases. These are — ' 

(1) Exogenous poisons. Tetany has been 
ascribefj} in rare cases to alcohol, chloroform, 
morphia, lead (FrankJ-Hochw art’s group 4). 

(2) Poisons formed with hi the body in the 
course of various infectious • and non-infectious 
diseases — typhoid, cholera, dtc. (groups 1 and 3). 

(3) Poisons generated within the body owing 
to disorders of metabolism. Here we would 
place the cases occurring in pregnant and nurs- 
ing women (group 5) in whom metabolism is 
greatly increased, and also the cases following 
feitigviii or exposure to co?d which lower the 
resistive power of the nervous system. The 
cases of tetany followdng excision of the thyroid 
may also be included here (group 6). To certain 
organs, e.ff, the liver, pancreas, lymphatic glands, 
is now g-ttributed the function of neutralising 
toxic products of metabolic activity and of thus 
protecting the body from their intiuence. If 

^ Text- Book of Fhthology in Relation to Mental Diseases, 
W. F, Robertson, 1900. 


the thyroid has any such role to play Its removal 
will allow an accumulsxtion o^ toxin to take place, 
and this, if not otherwise neutralised, may act 
on the nervous system, prftducinj:/ tetany. 

(4) Poisons generated in the alimentary canal 
producing an auto-intoxication ^f gastro-intes- 
tinal origin (group •2). Bouveret ;hid^ Devie 
found in the stomach, in (past's of ^fastriO tetany, 
a substance whiclj^ })roduce(l convulsions when 
injected inU) auiifials. Tltcy associated the 
production of this substance with excess of 
hydrochloric, aciu in tlic gastric juice. Others 
(Ewald, Ptlazicek) have reported cases in wliich 
free h dvochioric acid was absent. Halliburton 
and M ‘Kendrick have recently des'iribed a toxic 
substance which they found in the stomach* 
contents in a case of tetany and gastre(‘tasis. 

To sum up, tetany may be regarded as* a 
group of symptoms produced by tlie action on 
the nervous system of a toxic substance or sub- 
stances which arise under different conditions, 
and whose nature is unknown. 

DiA(iNOSis. — Nothing is easier than the re- 
cognition of tetany in a characteristic case. 
The, diagnosis depends upon the onset, usually 
sudden, of the peculiar spasms in the limbs, 
their restriction to certain groups of muscles, 
the normal temperature, and the absence of 
cerebral symptoms. Moreover, Trousseau’s 
s^unptom, Ohvostek’s symptom, and the laltered 
reactions to galvanism (EiB’s sign), are im- 
portant aids to diagnosis. »# ^ 

In some cases diagnosis may be rendered 
difficult by the slightness of the sympto^is, or 
their aberrant form.^ Some recent French 
writers describe as tetany cases of spasm in- 
volving only a single group of muscles, or even 
(u dy a single muscle, such as one sterno»-niastoid. 
Again, cases are met with in which the typical 
spasm is or has been present, but to only a very 
slight degree.^while sensory •symptoms, such as 
numbness and tingling, have monopolised the 
attention of the patient. In such cases the 
special diagnostic* sign (Trousseau’s, etc.) may 
be absent or doubtful. A careful study of the 
possible causes of the^symptoms Vill often throw 
light on the diagnosis. ^ 

In other cases the intensity and generalisation 
of the spasm may give rise to difficulty in diag- 
nosi:§. Trismus, stiftiiess of the neck, and 
thotonos are present occasionally in severe^ 
attacks, and are suggestive of tetanus, 1 n 
tetany the spasms usually in the ex- 

tremities and invade the trunk later, trismus is 
a late symptom, and is usually only slightly 
lAarked, the usual pq'^ition of the hands and 
feet is characteristic, and Mie temperature is 
usually normal. The termination of tlie case 
also contrasts with that of tetanus, for most 
ca-es recover, although death from asphyxia or 
from some complication may occur. 

I Another disease for which the severe TPorms 
)* of tetany may be mistaken is cerebrospinal 
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meydngitis^ In this affection there is usually 
^pf'er, mental symptoms are*a prominent feature, 
and the pain radiates along the nerves ‘instead 
of being a craivip-like ^lain in the Kiuscles. Ex- 
amination of the cerebro-spinal fluid would aid 
in diagnosis indicating th6 existence of 

inflamrnaKon. v 

Tuhercnlar ^meningitis is to be distinguished 
by its insidious onset, the h(A»-dache, the vomit- 
ing, tiie constipation, the irregularity of the 
pupils, the altered rhythm of tlfe respiration, 
and the slowness and irregularity of the pulse. ! 
Ill children tetany is most common in the 
second year ; tubercular meningitu between 
the ages of tlii’ee and five years. 

• Hysteria may simulate tetany very closely. 

If a study of the antecedents of the patient and 
».caK3ful scrutiny of the symptoms do not clear 
up the diagnosis, the electrical ii'ritability of 
the nerves should be examined. In hysteria 
this is unaltered, 

Epilepm^ Jar.lcsonian epilepsy, and cerebral 
congestion give rise to spasms, but can rarely 
be mistaken for tetany. 

Tetanus neonatoruDi begins in the early d^iys 
of life, and trismus is a prominent symptom 
and usually tlv? first to be noticed. It results 
from infection through the umbilical wound. 
Perhaps no disease is so fatal. The occurrence 
of teta\iy in newly born children is denied by 
some writers, while others describe it as pre- 
senting all the sjrmptoms of tetanus neonatorum, 
from wliich it differs in that trismus is slighter 
and appears later, and thatvecovery takes place 
usually in from ten to twenty days. 

Prognosis. — Tetany se is not a dangerous 

disease, and a fatal issue is rare in uncompli- 
cated casfts. When tetany occurs in the couiise 
of an exhausting illness death may result from 
the original disease, and may even be accelerated 
by the fatigue prodmiced by the spg.sms. When 
the spasm is generalised, death may result from 
asphyxia. 

In two forms of tetany onl;)^ is the prognosis 
'grave, namely, in that due to thyroidectomy 
and that due to«dilatation of the stomach. In 
the former, however, the fatal issue may be 
averted by the administration of thyroid. In 
the latter, in which the mortality is estimated 
‘-At -From 70 to 75 per cent, treatment is* un- 
satisfactory. Frankl-Hochwart has .been (pioted 
as giving a much higher mortality in these 
cases, but Ias figures suggest a tendency to 
regard the fatal issue as a \est of whether 
a given case shbuld be included in this group 
^or not. ^ ♦ 

Treatment. — Sy^iptoinatic,^\\\ order to re- 
duce the number and severity of tilt?, attacks of 
painful spasm the patient should be kept at rest 
in^a warm room. All unnecessary movement 
should be avoided. The diet should be nutri- 
tious ‘and easily assimilated, the details being 
suited to the age and general condition of the 


patient. Warm baths are useful, especially in 
acute paroxysmal cases, and may be repe^ed 
several t^imes in the day. The local application 
of cold may also give temporary relief to the 
spasm. Tropsseau says the painful cramps in 
tlie legs are instantly relieved if th« gatient 
stands upon a cold stone or tiled flgor. 

Of drugs administered for the relief of spasm 
the bromides and chloral are generally useful. 
Calabar bean was recommended by Cheadle. 
For nocturnal tetapy Gowers advocates a dose 
of digitalis at bedtime. When the paroxysms 
are very severe the inhalation of chloroform is 
indicated. The ana3sthetic shoidd be ad- 
ministered cautiously and with plenty of air, 
as there is some danger of spasm of the glottis 
occurring. 

GeneraL — The general line of treatment 
should be of a tonic character as is indicated 
by the usual underlying conditions. According 
to the special indications of the case, such 
drugs may be ordered as quinine, arsenic, iron, 
phosphorus, the hypophosphites. 

Special attention should be paid to the con- 
dition of tlie gastro-intestinal canal. Astrin- 
gents may be used for the purpose of checking 
diarrhoea, or, in view of the possibility of the 
symptoms being duo to a toxin of intestinal 
origin, calomel in small repeated doses, B. 
naphthol, salol, or salicylate of bismuth might 
be tried. 

The urine should be examined, as it may 
furnish indications for treatment. Means 
should be adopted to favour elimination by 
the kidneys, skin, etc. Bussell states that the 
hypodermic administration of pilocarpine brings 
about rapid relaxation of the spasm as soon as 
diaphoresis ^is induced. Trousseau advocated 
Ifleeding from the arm in the case of patients 
ot a vigorous constitution. Any benefit derived 
in this way may p^ibly have been due to 
elimination of a portion of the toxin. 

Dilatation of the Stomach. — In cases associ- 
ated with dilatation eff the stomach layage is 
now generally recommended, but it must be 
carried out civatidusly, as the passage of the 
tube may excite a»]^aroxysm. The diet must 
be attended to, anA hj^peracidity corrected if 
present. Mayo Robson recommends surgical 
•treatment, and reports cases in which the 
“cramps” ceased after pyloroplasty. 

Excision V Thyroid. — In tetany following 
excision of the thyroid the appropriate Ji^reat- 
ment is obvious, fn a few cases of tetaBff dui» 
to other causes thyroid treatment has been 
beneficial, but it is not generally useful. 

Tetany in Children. — The chief indication is 
to attend to the underlying cause. Diarrhoea 
is very commonly present, and may be, treated 
with grey powder, calomel, bismuth, etc. If 
it has lastdd for some time, as it usually has, 
small doses of laudanum with dilute nitric acid 
I are often useful. In som^ cases irrigation of 
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the bowel may be indicated. If the 'spasms, are 
sev^e chloral may be administered, preferably 
by the rectum. In the tetany of young 
children, as it is seen in this country, an 
antirachitic regimen is nearly always indicated, 
including* cream, cod-liver mil, liypophosphites, 
with fi^sh air and sunshine. Exposure to cold 
must be avoided. The e(dd ‘^-pinal douche is 
of the^^roatest value, and should be given once 
or twice daily, while tlie child is sitting in a 
couple of inches of warm waiter so as to avoid 
chill. This ireatment is all tlie more indicated 
if laryngismus is also present. 

Tetra.-- — In compound words iefra- {ih\ 
Tcrpa?, four) means four ; e.g. 

(united twins with four arms), iefntrid (a 
chemical compound having four *<ioms of 
hydrogen which are rephu'eable hy acid 
radicles), telvdmazla (havine four mammary 
glands), tetranops^id (having the held of vision 
limited to one (juadrant), etc. 

Tetrodon. .SVe Snake-IIites avd I’oisoN- 
ous Fishes {Poii^ov.ous Globe Fish). 

Tetronal. — A non-oth(‘ial hypnotic drug, 
being, chemically, die thy! sulphonediet)>yl meth- 
ane (C.,H.),)S^,Oj) ; in its chemical composition, 
action, and uses it closely resembles sulphonal, 
and, like it, may produce luematoporphyrinuria ; 
the dose is from 10 to 20 grains. 

Tetronerythrin. See Pkimknts of the 
Body and Excreta {Lipoehrouies). 

Tetter-— A form of skin disease ; generally 
used to indicate cases of impetigo, but also of 
eczema, psoriasis, and herpes. 

Texa.S Fever. See 1\1alaria {I/i.<tori- 
cal) ; Parasites (Sporozoa, Bovine Malaria., Red- 
water Fever). 

Textile Trades. St^ Trades, Danoer- 
ous {Colt on j Flax., Lintji),. 

•> 

Thalamencephaipn. — The hinder 
part of the fore-brain (prosenceph^lon) developed 
from the anterior cerebral Vesicle ; it consists 
of the optic thalapii, subthalamic tegmental 
regions, pituitary and pineal bodies, the struc- 
tures in the interpeduncular space, the optic 
nerves and retinas, and the postepor part of 
the third ventricle ; it is also called the dien- 
cephalon or Tween-brain. Se^ Embryology (End 

TJdi'd Weelx, etc.). 

ThalamO-- — in compound words thalanio- 
(Gr. OdXapo<i, an inner room, bedchamber, or 
couch) means relating to the optic thalamus of 
the brain, e.g. thalamoeele (c.)vity of the thalam- 
encepfialdn). 

Thalami|S Opticus. .SVe Physiology, 
Cerebrum (Structure). 


T K*al asso P h r y n a^ See Snake - Bites 

AND Poiso.^ous Fishes (Fishes). 

* • » . *• 
Thalassotherap y.— Treatment of 

disease by sea voyagi's, sea bathing, sea water, 
etc. ((b'. OdX(iir(Ta, the sea, Oepdirda, medical 
treatment). ^ 

ThalSine Sulphate. ndn official 
I drug, prqiared fifnn chinohne ; it has the 
I formula (('^•jH mid is tetrahydro- 
I paraipiinayosol ; its action is as an antipyretic 
j and antiseptic, and th(' dose is 3 to 8 grains. 


j Th airy si n. -vV patent substance used as 
: a preci]/iKint and deodorant in the disposal of 
I sewage as practised at Henley (Peeve’s ])rocess);j 

ThanatO-. — in compound words thanato- 
! ((ir. Odvdroq^ death) means relating to death, 
mortal ; e.g. thana toynonixmlc ( indica tive of death), 
tJianafomania (suicidal mania), thanatophohia 
(morbid fear of death), and thanatotyphns 
(malignant typhus). 

Thane’s Method. — A method of find- 
ing the fissure of Polando in cerebral surgery ; 
if a line be drawn from the glabella to the 
in ion, the upper end of the fissure; will be found 
half an inch behind the mid jioint of this line. 

ThapSia. See Dermatitis Traumatica 
ET Venenata (Can.ses, Veyetable). * 

Thebaine. See Alkalo.H)s (Thehaing.) ; 
Opium. 

Theca. — A sheath or case ; e.g. thecxi foUi- 
cv/i, the connective tiffsuc covering or tunic of 
the Graafian follicle. 

•Theine. — Caffeine (CgHjj^N^O.,), ^0 called 
b( cause it is present in tea (3 to 5 per cent). 
Fee Cafeeina. 

Theism! — The disordered vState of the 
digestive and nervous system due to excessive 
tea drinking. 

* 

Thelitis. Inflammation of the nijiple 
(Gr. Oi]X.y, a nipple). 

Thely-.~ln compound words thehp (*Gr, 
OrjXv% female) means relating to or belonging 
• to the female as distinguished from the iifkle , ^ 
e.g. thelybln.^t (the female elemeni of the nucleufi 
of a cell which is bisexual), thelyniania (satyri- 
asis), thelyfocoMS (producing female;#), etc. 

ThelygfOnia. — Nymphomania, or, more 
c^irrectly, the procreation of female children, or,^ 
simply, female offspring. 

ThenaK — Pelating to the palm of the 
hand (Gr. 5eVa^j,’the flat of the hand), e.y. the 
tht nar and the hypoihenar eminences. j 

Th6nard’s Method. — A metl«)d of 
> making whitelead frctoi litharge, which may 
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re0,d to lead-poisonihg in the operative!. See 
Trades, Dangerous {Lead-poisoningJ. 

Theobromatis Oleum. — The oil of 

theobroma or'cacao butter, mucfe used in the 
making of suppositories ; it is got from the seeds 
of Tlieobrgvm tacao (from ^vhich, also, chocolate 
and cotqa are .p repared), and it contains stearin, 
olein, and the*^ alkaloid theohr^mine (C^H^N^O.,) ; 
it does not become rancid wl^en exposed to air. 

Theobromine. — An alkaloidf dimethyl- 
xanthine, with the formula C7HgN402. See 
Tueobromatis Oleum; Diuretin ; Pharma- 
coLOCiY ; etc. 

«■ 
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This article is confined strictly to the con- 
sideration of resorts which depend on climate 
only, an3 not on the effect of mineral water, 
whether internal or external. Owing to the 
limitation of space ^he subject can only be dealt 
with very briefly : and it is imjlbssible to do 
more than mention some of the most important. 
Descriptions of individual resoits must be sought 
^for in more extensive works. New resorts are 
being opened gut every year as the range of 
travel increases ; and it bec^>mes constantly more 
difficult to keep up with every fresh locality. 
The ])lan adopted in this article has been* simply 
jto tilike the most important and best-known 
resorts in each country and indicate briefly for 
Vhat diseases they are best suited. ’The general 
conditions of^ climatic treatment are briefly dealt 
with at the beginning of the ai<:icle. 


Classification of Climates ^ 

The simplest classification *)f climates is into 
(1) Marine climates, which admit* of no sub- 
division, and (2) Inland cliniiites, which are 
divided into high altitudes and low altitudes, 
the desert being a special sub-variety. 

Marine climates may be partially difFerenti- 
ated into coast and island climates. Of course 


in tlie case*of small islands tUe whole cliniate is 
practically marine, though a very small amefunt 
of elevation above tjie sea-level makes a very 
considerable difference in the effect of the 
climate on some people who are sensitive to the 
influence of* the sea. Examples Ot^ marine 
climates are the Riviera, Madeiraj and Bourne- 
mouth ; they are characterised by greater equa- 
bility of temperature, greater warmth in«winter 
and coolness in summer, owing to the presence 
of the sea, which delays radiation, also greater 
humidity and usually a larger amount of sun- 
shind In a country like England, where fog 
and lAist are very prevalent inland during the 
autumn months, the amount of sunshine enjoyed 
on a greater part of the coast is very consider- 
ably more than in inland places, as the sea fogs 
are comparatively infrequent. 

As to their effects on the organism, they vary 
considerabh^ ; some, e.g. the resorts on the east 
coast of England and the eastern portion of the 
south coast, are very bracing, those in the far 
west and such places as Madeira are distinctly 
relaxing, whilst others are intei-mediate : much 
depends on the exposure, the prevailing winds, 
and the soil. 

If w* compare the effects of the marine 
resorts with those experienced inland, and 
especially at high altitudes, a great difference 
is observable, but hardly greater than ma}" be 
observed between a very bracing and an enervat- 
ing marine resort. 

Perhaps the greatest difference is noticeable 
in the effect on the central nervous system, 
which in the^casc of high altitudes is much 
stimulated, whilst the sea almost invariably 
exercises a soothing influence. So great is the 
stimulation at elevations of 5000 feet and over 
that very unpleasant nervous tension is fre- 
(fuently produced by prolonged residence, and 
insomnia is a very common result. On the 
other liand, in a grea^iajority of cases insomnia 
is benefited by a visit to the seaside. 

In both cases metabolism is increased and 
appetite improved, but the so-called “l^ilious- 
ness,” accompa^iicd by constipation, of which 
many people comjiJain on the coast, does not 
appear in mountain ^T’esorts. The way in which 
metabolism is influenced must therefore certainly 
•differ in the two cases, but we have at present 
no physiological explanation to offer. 

Increasedbictivity of mind and body is a very 
marked feature of such climates as the En^dine 
j and Colorado, and fne sense of bodily fatj^i^ie i%, 
i greatly diminished, which in itself is a danger 
to phthisical patients, as they thereby fail to 
notice the point at* which they should check 
themselves. 

Some things, such as the incre^ed yajiidity 
of pulse and respiration, are naturally accounted 
for on phystological grounds by the diminished 
supply of oxygen ; but there a«e other factors, 
f such as the electrical conditions, the effects of 
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which are little understood. No one who .has 
resided at high altitudes can have failed to 
notice the peculiar condition of nervous irrita- 
bility which affects both man and beasJ during 
the prevalence, of certain atmospheric states, 
somewhat similar to that .which affects some 
people id Liring a thunderstorm, but much more 
marked. * 

We have yet much to learn as to the physio- 
logical^ effects of high altitudes and diminished 
atmospheric pressure, and observers are by no 
means agreed in the results* which have been 
obtained. Paul Bert, Egger, and others main- 
tained that one of the first results was*a n,vtable 
increase in- the number of red blood corpuscles, 
which they attributed to the deficiency (>f oxygen 
causing a greater need of oxygen carriers ; but 
considerable doubt lias been cast on thes> - results, 
though the latest observations tend to confirm 
their truth. 

Besides the diminished pressure and increased 
rarefaction of the air, ther<' aie several other 
points of importance in the atmospheric condi- 
tions at high altitudes. 

(1) There is much greater transparency and 

diathermancy owing to tlie low degree of ab- 
solute humidity. i , 

(2) There is greater difference between the ! 
sun and shade temperature, and the daily range | 
of temperature is greater. 

(3) The absolute humidity of tlie air is much 
lower owing to the lower tcm[)erature. 

(4) The air is purer, being freer as a rule 
from inorganic dust and from micro-organisms, 
though not more so tlian true ocean air. 

It" is the presence of those (p’lalities which 
makes the high climates so valuable in the treat- 
ment of phthisis and gives them their pecidiarly 
stimulating qualities ; and in addit/on there is 
an amount of electricity in the atmosphere (T 
regions such as Colorado, the effect of which it 
is difficult to estimate, bu^whicli certainly has 
a remarkable effect on the nervous system. 

The desert climate has, something of the same 


climate ar<^ fairly obvious, and hav» probabjy. 
come within the personal experience of nu^st 
men at some time or'otlier. ' ^ 

We may look at Uie m'l-tter fr^m either the 
physical or the mental point of view. (So far 
as the physicri side goes, we are concerned 
here with climatic effects only, the question of 
baths being dealt with in another artlVile (v. 
i Balneology)). Bigj, as a matter^ of fact, it is 
I almost impossible fp separate the results of the 
j two factors. .i(,)n the one ha id, we may see a 
I physical cbnditio i mark(.‘dly improved when the 
I sufferer is removed from domestic and business 
j worriv,' : oii^ liic other hand, mental depression 
; .nay disappear like mist with the sense of 
I ])hysic*al well-being which a bracing climate* 
; produces. “Caelum non animum mutant qui 
i trails marc currant ” is one of those provert^al 
I generalisations which, after all, liavc only a 
! limited application. Much, very much, depends 
on the constitution of the individual — much on 
the nature and causation of his ailment. It 
may be perfectly true that for the melancholic, 
the confirmed neurasthenic, the early general 
paralytic, for the man who has failed in life, 
has ‘sustained crushing personal misfortune, or 
committed a hidden crime, mere chaime of 
climate may be useless or worse than useless, 
but, after all, such cases are the exception. 
There remain an immense number, the over- 
worked, the over-anxious, the borerl, the hypo- 
chondriacal, for whom a judicimis shifting of 
scone may form a fresh starting-jioint, and* it 
is precisely the org;,viusations wliich are liable 
to these troubles, l)ecause they are soim^what 
unevenly balanced, \\*iiich are also specially 
susceptible to the effects of climatic change. 
Bcivonal susceptibility to changes of,^ weather 
and climate varies indefinitely, and is generally 
inversely related to the mental and physical 
robustness of the individi^al. The tireless 
worker will, hs a rule, he found to he one 
whom no vicissitudes of vveather materially 
affect. 


effect aA that of high altitudes, and the^ air is 
remarkably pure oNving to its coining iroin a 
large and practically untainted area. Tlie 
effects on the nervous systerp are much less in 
degree, but some people find it very stimulating, 
and it is not rare to meet with those who sufier 
from insomnia in Egypt, when living in or close 
to the desert. ♦ 

' Climate and its .Effects 
' Chmige of climate has become one of the 
most ordinary therapeutic measures in these 
days : to an infinitely greater degree since the 
expenses of travel have so much diminished, 
and tha facilities so enorrnoi .dy increased. For 
one petStm \^io was sent abroad fifty years ago, 
probably fifty are sent now, and the increase 
has been very ^reat in the last twenty years 
especially. The advantages of change of 


Meteorology as a science is not to he dealt » 
witli here, but ve may ask. What do wo mean 
by climate, and wliat are the conditions that 
determine it 'I before going on to the considera- 
tion of 'actual health resorts. As a matter of 
, fact., we very rarely talk of climate except in . 
relation to life of some kind, and we really mean 
by it the sum-total of the physico-chemical 
conditions, permanent or changing., in any given 
locality which afiSect life, whether it be animal 
or vegetable. * • 

The determining conditions of climate in 
place may he sumgiied hp as follows : — 

(1) Latitude. * 

(2) Altitude. 

(3) Orientation. 

(4) Relation to sea, whether the centre of’ a 
continent, island, etc. 

* (5) Relation to mountain ranges (which is a 
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.question quite apart from that of altitude), 
foiest, river, lakes, etc. 

' (6) Geologi 4 *al conditions of soil. ^ 

h'rom thes^ conciitions result the various 
factors of cliumte, temperature, rainfall, winds, 
cloud, atmosphere, sunshine, humidity, electrical 
phenome^ia, tfte observation of which is the 
functictri, of meteorolog 3 \ But if \ve ask our- 
selves wheth?jr, in the present stable of our 
knowledge, given all the we^ can predict 

the climate of a locality, and fu»ther, what its 
effect is on human beings, our answer must be 
a very guarded one. 

There are subtle differences in tb^ climate of 
places, often of places in close proximity to one 
♦another, which depend on factors of which we 
know nothing, yet the effects may be very 
olgdous, not only on human beings but on 
plants and animals. The conditions are so 
complicated that it is impossible to disentangle 
the various influences at work, and we are 
really dej)endent in the last resort on empirical 
evidence. This being so, we may ask how far 
we can lay down any rules for the effects of 
climate on disease. Here again we cannot 
return a very definite answer ; there are only a 
few facts which are well assured, and the 
rational basis of which is not far to seek. It is 
quite certain that high inland resorts, where 
the oxygen is deficient, the skin dry, evaporation 
rapid iftid perspiration suppressed, are bad for 
sufferers from renal disease ; they are bad also 
for« many cases of cardiac valvular disease, 
though by no means all. tlfurtber, it is obvious 
that Chronic broKchitis and persons with a 
sensitive mucous inembAine will do best in a 
warm equable climate, with little wind, and a 
modcrat(^ amount of moisture. 

When we get beyond a few elementary 
generalisations of this kind we are completely 
at a loss, so far as scientific reasoning goes. It 
might be supposed that the dri{^' the climate 
the better it would be suited for rheumatism in 
its various forms, but this is •by no means the 
• case : in many cases the symptoms arc distinctly 
worse, probably* owing to the rapidity of evap- 
oration from heated surfaces in liigh dry 
cliiftates. 

Again, who is prepared to say what* is the 
..^idea2 climate for phthisis, when so much 
depends on the character or stage of the 
Tlisease, and so much on the idiosyncrasies of 
the individual. It matters not what health 
resort you visit, whether by t^ie sea or in the 
moun tarns, you* will find a large number of 
^)hthisical patients who attribute their recovei;j^ 
to the place, and are contident that they would 
not have got the sivrne benefit elsewhere. This 
goes a long way to prove what is. now strenuously 
contended for, that any healthy locality w^here 
there is abundance of fresh air is suitable for 
the treatment of phthisis, whether it be high 
or low ; but the writer* has a strong opinion 


thaji to obifain the best results each individual 
must find the climate that suits him best. <The 
vast majority of people feel better in one climate 
than another, and k‘now very well where they 
are at their best. There is an optimum ” 
climate for the individual, just as tl^ere is an 
“optimum” temperature for different •bacilli, 
and provided that that climate is hot definitely 
contraindicated by the physical condition, each 
individual will do best in the climate he likes 
best. The present writer cannot agree with 
those who hold tha^ difference of climate makes 
no difference, e.<j. in the rate of healing of 
tuber**ulat lesions, other conditions being equal ; 
but this is a point which it is almost- impossible 
either to prove or disprove. The upshot of this 
is that that medical man will act wisely and 
probably do tlie best for his patient, wlio 
within certain wide limits consults the patient’s 
OAvn likes and dislikes, and does not on a priori 
grounds commit him to Colorado or Madeira. 
In some cases, of course, it is impossible to be 
too emphatic as to the inadvisability of certain 
climates, but much a priori reasoning on the 
subject is falsified by experience. It might 
be supposed, for example, that altitude and 
diminished pressure would be bad for aneurisms, 
but this is absolutely not the case, unless there 
be valvular disease or extensive aortic degenera- 
tion associated with it. 

There is a climate which has many of the 
advantages of the high altitudes, viz. the 
bracing effects and purity of air and dryness, 
without the disadvantages of diminished pres- 
sure and cold : that is the climate of the desert, 
best obtained in Egypt or inland Algeria. We 
shall return to this later in dealing with separate 
health resorts. 

This part* of the subject will best be closed 
Ify a word of warning as to journeys which are 
not infrequently fatal to invalids before they 
have arrived at thigir destination. Personal 
experience has convinced the writer that many 
invalids, and especially* those who have not the 
means to travel in luxury, wmuld ha\^ a far 
better chance pf i»ocovery* if they remained at 
home, wdth home interests and home comforts. 
This applies particuiArly to those wdiose bodies 
are very dependent on theif mental conditions, 

• and who stand a good chance of finding them- 
selves stranded in a strange country wdth no 
friends and «o occupation, and with nothing to 
dwell on but their own physical condition. 
This point is ofte^i unconsidered whejjT the 
question arises of sending people abroad, ye? 
it is one of the greatest importance, especially 
in the case of phthisical patients, many of 
wdiom belong to that type of mankind in whom 
the mental factor is very predominant. In the 
choice of a health resort for an indiviffi^fi case 
we have, tlierefore, first to consider wdiether the 
bodily condition is such as imperatively to 
I demand a certain climate or debar others, e.g. 
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whether the pr(?sence of renal disfease makes 
warmth absolutely indispensable. It is assumed 
that the patient is in a fif condition to travel, 
though, as wo have already said, it is far from 
being the case with all patients sent abroad. 
We theriohave to consider what range of places 
is opeil for choice, and to select that one which 
seems best suited to his pl\\*^;^al and mental 
condition, and to his purse. The latter is an 
important point, as it is better for many if not 
most to live in comfort in place which may 
not be the absolute best, rather than have l:>ad 
rooms and bad food in some spot which ihight 
perhaps suit them rather better from *a climatic 
point of view. 

Finally, we shall do well to impress on 
patients that they should study the pecnliariti(\s 
of the climates to which the}” are going, and on 
their first advent seek the advl . of some com- 
petent physician practising in the pla(‘e. 

Reasons for sending P^vi iEXTs Abroad 

When we come to consider the reason for 
which patients are sent abroad, and the diseases 
which are the cause of their seeking advice, we 
find, as a matter of fact, tlnit an overwhelming 
proportion of those who are definitely Pi go on 
account of some tuberculous trouble. This 
is, of course, exclusive of the very large class 
who go for hydropathic treatment, whether 
external or internal, with whom we have 
nothing to do. Of those who go abroad during 
the winter, a large majority will be found to 
have had some signs of pulmonary or other 
tuberculous disease, probably fap more than 
appears at first sight, the original cause being 
lost sight of in a good many instances or 
cloaked under some such term as bronchitis. 
Besides these, there are, of course, a great 
many cases of genuine bronchitis or emphysema, 
sufferers from which find themselves much freer 
from their trouble in a milder and drier winter 
climate. Further, there are k certain number 
of patients with chronic renal disease, diabetes, 
or cardfac trouble, to whom warmth is of the 
greatest importance, and w^Iio prolong their 
lives materially by avoiding the cold of an 
English winter. > 

There is also a la^ge class of siifFere’s from 
rheumatism in its various forms, who find 
relief, if not cure, in more southerly latitudes, 
and are at all events able to be out ^aiid about 
a good deal more than they would be at home. 

Lastly, there are the aged, '•the worn-out and 
over-worked, the weaklings, the people with 
poor physique, feeble circulation, and defective 
development generally, the hypochondriacs and 
neurasthenics, who, if they do not expect com- 
plete recovery, prefer to miniiuise the evil of 
existence '‘T^y basking, so far as they can, in 
warmth and sunshine. 

If we turn npw to the climates which are 
regarded as useful for these various ailments, 
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we notice fii*st that, as ha*s already* been said; 
almost every kind of climate has been rocom,- 
meiidedfor tuberculosis, from IhUt Df tlie’high 
mountains to, Madeira, biTt the Ipigh, dry, cold 
climates, such as the Engadiue, Colorado, or 
South Africa, aVe pre-eminently ^uited for pul- 
monary phthisis, tlJ?>iigh unsuitable ’ in many 
other morind conditions. Ou tbp othfcr hand, 
the warm ’climates, i*whilst they maybe beneficial 
to phthisis atjcordi fig to their ’ iraciug qualities 
and the degBk' of Immitlily, arc also valuable 
in numerous other ^-ases. Such climates are 
those of i'gypt and tiie African desert, the 
moder.it^ <4evation (2000-3000 feet) of the 
Australian ]*iateau, parts of New -Zealand, and 
in a less degree the Riviera. If analysed on a" 
meteomlogical basis they are very difierent, and 
veiy different in their efiects, but they Con- 
stitute a large intermediate class of climate with 
very diverse applications, including the treat- 
ment of tuberculous conditions. There remains 
a class of warm, moist climates, such as Madeira, 
the West Indies, and other tropical or semi- 
tropical places, which are definitely iinsuited 
ior yiost cases of phtliisis or tubercular disease, 
and are chiefly valuable for the aged, the feeble, 
and people with irritable mucous membranes, 
who are not susceptible to tlie depressing in- 
fluences of moist, relaxing air. 

Thus classified in relation to tubeiyuilosis, 
which is after all the main tost, we have three 
varieties of climate, viz. that of high altitudes, 
suited to the consumptive ; a very large inter- 
mediate class, with \\?ffiable characteristics^ but 
bracing, moderately warm, ahd at least fairly 
dry ; and the third class, which is for the most 
part unsuited to phthisical patients, though 
beij 3fi^‘ial in other pulmonary conditioiu. Tt is 
to the large intermediate class that sufferers 
from the other ailments, which climate benefits, 
for the most pfjirt resort. ■> 

English Health ResorTvS 
Taking the mrA'ine resorts first, we may 
begin with the south coast. We may begin at 
the east, and if we except Dovetf, which is not 
much frequented by invalids, we come first to 
Folkestoiie, one of the most popular places on 
the coas't, with a distinctly bracing climate on 
• the Mgh ground and a rather milder one in Che 
lower parts of the town. 

Near by are 8andgate and Hythe, which are 
quieter and less bracing. 

Hastings and S‘t. Leonards have a compara- 
tively mild climate, and are mot^tly frequented 
in^winter, but art; not so well suited for the 
really delicate as the south-western resorts and 
the Isle of A¥ight, and, like all the resorts of 
this section of the coast ‘from Folkestone to 
Worth mg, are cold in the spring months. , 
Bexhill, farther west, is a growing place, with 
a very bracing (Climate. * 

Eastbourne is chiefly a summer and autumn 

37 
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resort. Itfis sheltered from the south-west by 
Peachy Head, but fully oixposed to* the east, 
and ‘therefote ?;bld in the spring. ♦ 

Seaford is quiet ^ut growings place to the 
east of Beachy Head, and therefore sheltered 
from the cast jvinds to some extent. 

Briglit«n has a very H^racing climate, and, 
though liot fy^ung so much east as ^Eastbourne, 
a large amount of east wind fa the spring. The 
autumn and early winter •tnonth^ are often 
delightful, and, like most of the ^ow’jis on this 
part of the coast, it enjoys a larger amount 
of wunter sunshine than almost any part of 
England, except Torquay and Falmauth ; about 
450 iiours ytKxrly more than London. The chief 
*season is autumn and early winter, but it is 
largely frequented at most seasons owing to the 
eti^y access from London. 

Worthing, though near by, has a milder 
climate, and is noted for its fig gardens. 

Passing by Bognor and Littlehampton, both 
quiet little places with good sands, we come to 
the Isle of Wight, where Ventnor, on the under 
cliff of the southern shore, shares with Bourne- 
moutli the reputation of being the best resort 
for consumptive patients in England. The 
climate is much milder than any of the mainland 
resorts, except the Cornish, yet not relaxing, 
and the place is well sheltered by the downs 
behind* 

Bournemouth, though less sheltered, is 
fa'joured l)y a dry sandy soil and extensive pine 
woods ; the climate is more bracing than that 
of V^itnor. 

Weymouth has‘ a fairly bracing climate and 
fine sands. 

Sidiuouth, near the mouth of the Exe, is 
remarkid)ly sheltered, and has a large amo^uit 
of winter sunshine. 

Torquay has a reputation for pulmonary cases 
second only to Vefttnor and J^oi^nemouth, but 
is much more relaxing, \varmer, and moister ; 
less so, however, than Falmouth, which is well 
suited for broiudiitic patieifts, and especially 
for those who have spent their lives in tropical 
or semi-tropicfll climatej;^. It has a higher 
teniperature and less daily range than any 
place in England, except the still morc,yvesterly 
Penzance and its neighbourhood, but is more I 
shditered than the latter. ‘ 

I On the north coast of Cornwall, are St. Ives, 
Newquay, and Bude, all more bracing than the 
soutliern reft>orts. 

Ilfracombe is the principal health resort of 
the North De^on coast. It is somewhat exposed, 
but has a mild winter cjlimate. ♦ 

Clevedon and #Weston-suf>er-Mare have long 
had a reputation in the west of ^England ; the 
latter is the more bracing, and is specially bene- 
ficial to children. 

In Wales, Tenby, Aberystwith, and Barmouth 
are the best-known resorts in tfie south, and in 
the north < Llandudno, Colwyn Bay, and RhyP, 


which are much frequented by the inhabitants 
of Manchester and Liverpool. • 

Inlan|l resorts in England, apart from those 
places which have baths and mineral waters, arc 
very few in number — in fact, Madvern is almost 
the only one of nofJb. Great Malvenu has an 
elevation of 520 feet, and an equable buf' fairly 
bracing climate. H is largely visited by invalids 
of all descriptions and those who need recupera- 
tion after hard work or illness. 

Ilkley in Yorks^ure is a similar recruiting 
place for the inhabitants of the large Yorkshire 
towns, buj^ is practieall}^ only a summer resort. 

Soifie of the spas, such as Harrogate and 
Buxton, may be visited for their climates as well 
as their waters, but have only a summer seasom 
More inland resorts are greatly to be desired 
in England, as at present the health resorts are 
almost confined to the coast ; but in the English 
climate it is difficult to find inland places which 
would be suitable all the year round. 

Two which should be mentioned, though the 
accommodation for visitors is scanty, are Hind- 
head in Surrey, at an elevation of 800 feet, and 
Growboi'ough in Sussex, which is a little more. 
The elevation for the south of England is very 
corisidefahle, and both possess bracing climates. 
There is a good hotel in each place, but other- 
wise house-room is rather difficult to get, most 
of the houses being in private hands and likely 
to remain so. 

Scotch Health Resorts 
The well-known places on the west coast are 
more to be regarded as summer pleasure resorts 
than as health resorts, and are for tlie most part 
too humid for invalids ; the best known of them 
are Wemyss Bay, Helensburgh, Rothesay, and 
Oban. 

On the east coast, which is drier and more 
bracing, but very cold during the spring months, 
when winds from ^le east and north-east are 
prevalent, there al'e several resorts of consider- 
able value, of which Nairn, Strathpoffer (apart 
from its baths), Portobello, and North ^Berwick 
are the best krow^i. 

During the summer, autumn, and early winter, 
the climate preseti\s considerable advantages 
over most parts of the Britfsh Isles, the air being 
dry and invigorating and well suited for early 
phthisical cases and those w hich need bracing. 

These aPe all seaside places, and many more 
could be named on the same coast. Of inland 
resorts Pitlochry !n the Perthshire Hig^l aiK^ 
but at no very great elevation, and Braemar are 
the two best known. The latter at an elevation 
of 1100 feet comes* nearer to being a mountain 
resort than anything else in Great Britain, and 
has a most delightful and invigoiatii^^limate. 
It is crowded during July and August, but is 
said to be* delightful during May and June and 
in the autumn, though of cc^urse rather cold. 
Those who cannot go to Switzerland will get 
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man^ of its benefits here and find excellent 
accJbmmodation. 

Ireland 

Ireland, whilst affording inany^ spots much 
frequenttd by sportsmen •and tourists, cannot 
be saiS to possess any well-known health resorts. 

It is for the most part too daiiip and uncertain 
a clirr^te for invalids, and in all except a very 
few places the accommodation is limited and 
apt to be rather rough. 

Foreign and Colonial Health Kesoi!ts 

• 

Space will not admit of more than if very 
brief notice of the main health reports outside 
the British Isles, and only those will be men- 
tioned which are freijuented by Engbsli visitors. 

In Europe the princi[)al are — (1) the highlands 
of Switzerland, i.e. the Knee line, Davos 1‘latz, 
Arosa, and a few in Cermauy and Austria ; (2) 
the Kiviera, Italian lakes, amd Mediterranean 
resorts, such as Algiers, Tangier, Malta, ai'.d 
finally, Egypt, which, geographic'Tly, is better 
classed with Europe than with Africa, the only 
other health resorts of that continent being in 
the extreme south. 

Outside Europe and the Mediterrane^i there 
are not a great number of places visited by 
English people habitually, but there are many 
districts to which they frequently emigrate in 
the hopes of settling or finding cm[)loyment in 
a good climate. The most important of these 
are South Africa, and especially the highlands 
of the interior of Cape Colony and the Orange 
River Colony ; the great plateau.of the IS'orth 
American continent, particularly Colorado, and 
the coastal state of California ; certain districts 
of Australia, such as the Riveriqa and the 
Darling Downs ; a good part of New Zealand 
(with the exception of tlie extreme north and 
south) ; and the islands off the north-west coast 
of Africa ; Madeira and thc'C'anaries. 

The West Indies are hardfy a health resort, | 
though a good many pedple now go out there 
in the winter partly for the sake of the voyage. 

• 

Switzerland 

It will be best to begiiT*with those nearest 
home, and we may therefore take first the high- 
altitude resorts of Switzerland, of which Davos 
Platz is the oldest and perhaps, on the whole, 
the most frequented. , 

It is situated in the Canton Orisons, about 
5000 i^t above the sea, and Veil sheltered from 
the winds, so that the air is particularly still. 
•It enjoys some 1800 hours^of sunshine during 
the year, or rather more* than any place in 
England, and the climate is especially delight- 
ful in winter,* when clear, bi ight, still days are 
the nile^ It can now be reached by rail from 
Zandquart and Coire. 

•Arosa in a ^neighbouring valley and St. 
Moritz in the Upper Engadine are resorts of a 


similar character, but about 1000 feet hig^r. 
The latter is not ao well suited for the uTojo 
delicate consumptives, as it is lellj shpltered and 
windier than#Davos or Arbsa. § 

Les Avants, above Montreux, on the Lake of 
Geneva, about? 3500 feet, has Jess snow than 
Davos, and is suitable fm eases ^ which ^require 
less ele\atiou. # 

Less kliown ai%l more modern resorts are 
Leysin, nei^t’ Aigfe, in Canton de Vaud, and 
Montana, tabo^T^ Sierre, in the Rhone valley— -the 
former at an elevation of 4700, and the latter 
of ^»000 feet. All these resorts are open 
summ . ai»l winter, the worst time being the 
I iatc s[>ring, when the snow is melting, and great 
care has to be taken to avoid cliill. Davos ma>^ 
be said to be exclusively for consumptives, but 
St, Moritz is frequented largely even in wirfter 
by those who merely want a bi^acing climate 
and the enjoyment of winter s])orts, such as 
tobogganing and skating. 

Tile remaining very numerous resorts ot 
Switzerland, including such well-known places 
as Zermatt, Bolalp, Grindclwald, Miirren, I’ont- 
rc'si^a, and the Maloja, arc all summer places, 
and are chiefly freipiented by holiday-makers 
and climbers. Grindelwald is now tipcn in winter, 
but is not suited for invalids. 

Of the lower resorts, which are much fre- 
quented by visitors in autumn and sprigig, and 
invalids on their way to or from the higher iflaces, 
the best known is Montreux, the Lakc^ of 
(ieneva, at an elevation of 1200 feet ; Init there 
are many others too •ifumerous to ineiitioiL 

iTALi^fN Lakes 

There are numerous [ilaces on the Italian 
l*til#cs which are visited extensively b^^ English 
p. ople, but few of them are much frequented 
by invalids. Of these l.ocarno and Lugano, on 
the Lago Ma^iore and Lag# di Lugano respec- 
tively, are among the best known ; they are 
both* in Switzerland, though belonging to the 
: Italian lake district, and both are used by in- 
valids as temporary resting-places in the spring ‘ 
and autumn, in fact, most (ft the places in 
the lakes, such as Varese, Cadenabbia, on Lake 
Como, Gardone Riviera, on Lago di (xaida, 
are of tne same character ;ind only have a com- 
paratively short season. 

The same, applies for the most* part to the, 
resorts of vSoutheru Italy, such as Castellamare, 
close to Naples, Sorrento, on the Biiy of Naples, 
Capri, and Amalii. A few invalids go Hiere to 
winter, but the majority are birds of paSfeage. 

•In Sicily, with the^ exception of Palermo, , 
which is a good dc%l frequenied by pulmonary 
sufferers, the'accomrnodation is not sufficiently 
good for invalids, and is' rougb even for ordi- 

naiy visitors. • 

There are good hotels at Sorrento and Amalh, 
and, of course, in Naples, but Naples is nDt to 
•be recommended for invalids. A .good many 
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su^rers fr6m chronic or stationary pulmonary 
disease may pass the winter* very well in these 
southern It&,li^i resorts, but the}^ mast not 
overrate the w&rmth Ifliey are likoJiy to experi- 
ence there any more than on the Itiviera. In 
exceptional winters snow may* fall even at 
Palermo^ Miou^h rarely. 

The fe\v resjj^rts on the Italian Kiv'iera will be 
dealt with in conj unction wdth ftie Frencli Kiviera. | 

'♦ 

The Hi VI era 

For about fifty years the Riviera has been 
one of the favourite resorts of English people ; 
and for a long time, when travel wasdiiiich more 
restricted than it is now, and much more the 
Inonopoly of the wealthy and luxurious, the 
Riviera was the fashionable wintering-place of 
» th# English upper classes, its only rival being 
Madeini, which was exclusively frequented by 
consumptives, often of an advanced type. The 
latter also went to Mentone in large numbers. 
Since the high Alpine resorts have come into 
fashion Madeira has been discredited, and rightly, 
and Mentone rather strives to exclude consump- 
tives, who are not received at many of^the 
hotels. 

From its proximity to this country the Riviera 
must always remain a favourite resort with 
English people, as there is no other place within 
easy roiich where sunshine and comparative 
warmth in winter are so easily to be obtained, or 
where accomm<adation so good and often luxuri- 
ous can be got by those willing and able to pay ^ 
for it.^ The Riviera strecA'hes fronj Toulon to 
(lenoa, and what* is often called the Italian 
Riviera, from (lenoa afmost to Spezzia ; it 
consists of a belt of land which varies in width 
from ono»to four miles, extending from the %ea 
to the foot-hills of the Maritime Alps, The 
mountains rising behind to a height of 3000 
feet more or less ‘k)rm a protoct^n from the 
north, and, according to the locality, also from 
the north-east, north-west. The neighbourhood 
of the Mediterranean, with ^ts large mass of 
'water at a comparatively high temperature, 
together with ^he backing of mountains, is the 
cause of the mild climate as compared with 
other places in the same latitude. 

The season for the Riviera is from November 
to May, though not many visitors arrive before 
..the middle of November, and few stay on after 
the end of April. The intervening months are 
very empty, •and most of the hotels are closed. 
It is a ^reat mistake for inv^ids to leave the 
Riviera too edVly^ particularly if they return 
» straight to England, wlyle the \veather is sttll 
cold and the joT#rney may^be a serious risk. 
Speaking generally, they should 'not leave at 
the earliest before the middle of April. AVith 
regard to accommodation, there is a wide choice 
and no lack of comfort, but it is most important 
that ’invalids should have their )E)ed and sitting 
rooms facing south, as otherwise much of th^ 


benefit of tfie climate will be lost. French and 
Italian houses are also much more difficult* to 
keep warm than English ones, the only means 
of heating being an inadequate wood fire. 

Many people who winter on tlie Riviera for 
the first time mak^ a great mistake in not 
providing themselves wdth suitable cldthing. 
Tliey expect only tvarm weather and do not 
bring the thick clothes required for an ordinary 
English winter, which are often equally necessary 
out there, althougji after the beginning of 
March thinner things are generally needed. It 
is always desirable for invalids to carry an extra 
wrap, ‘•as the changes of temperature in going 
out of the sun dowm a shady street' are often 
great, and a severe chill may be incurred. 
Oare should also be taken not to be out after 
sun-dowm, as, wdiatever the truth may be as to 
the fall of temperature at that time, an invalid 
may suffer severely from neglecting this pre- 
caution. There can be no doubt that the 
I Riviera has in these respects a somewhat 
j treacherous climate, besides the further draw^- 
* back of very cold north-east and north-w^est winds 
in the spring. Speaking generally, how^ever, 
its temperature is 10*’ F. higher than that of 
London 'tluring the wdnter months, the rainfall 
is much less, fog is almost uriknowm, and snow 
falls very rarely. The most rainy months are 
September and October and sometimes March. 
Looking to these facts, tlio Riviera climate may 
be described as dry, warm, and bright when 
compared with other districts in the same 
latitude, also stimulating ; its drawbacks are 
the high winijs just mentioned, the difference 
between its sun and shade temperatures, and 
the chill at sunset. Also to some people it is 
found, owing to this stimulating quality, to be 
very depressing, and those suffering from in- 
somnia or nervous irritabilit}^ may find their 
condition aggravated by residence on the coast. 

Among the individual health resorts the most 
sheltered are San ’ Remo and Mentone, which 
have less of this excitifig quality, while Cannes 
on the whole has it the most. Nice is n6 longer 
so much of a Realth resort as a social centre, 
both on account of* the amusements to be found 
in the town itself, f«id also because of its proxi- 
mity to Monte Carlo. Nic5 is in fact the chief 
' town on the Riviera, and has the advantages 
and disadvantages of its position, the latter 
weighing mbst >vith those who are in search of 
health, and for whom too many social distrac- 
tions are not to b5 recommended ; the 
of Mont Boron and Cimiez are much better in 
this respect for invalids than the town itself.. 
A beautiful resort in The mountains, about eleven 
miles from Cannes, is Grasse, a town which has 
many advantages for those who the sea 

coast unsuitable. It has a bracing clfmSte and 
is fairly w'611 sheltered, but the hotel accommo- 
dation is unfortunately rath^^r limited. For 
quiet people who do not care for social distrac- 
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tions* Hyeres, with its suburb Cos^abelle; has 
mJhy attractions ; it is also one of the oldest of 
the health resorts on the Riviera. St. Jbiaphael, 
midway between Hyeres and Cannes, and 
Valesciir have ‘been recently much, sought after 
by.Englkh visitors ; those*who wish for absolute 
quiet and repose will find the latter unequalled, 
with lovely scenery ami ]jJ*.utiful walking ex- 
cursi(«ns on the slopes of the Esterelles. Smaller 
places, all with good hotels but with no other 
accommodation, are Antibf^, Villefranche, and 
Beaulieu on the French side, and Alassio on the 
Italian coast. Bordighera is rather ]arge*r and 
has many attractions; it is more bracifig but 
also more ‘exposed than San Remo. The Riviera ! 
di Lavante, which stretches from Genoa to Pisaj 
is not so well s;iited to invalids, though very 
picturesque. Nervi, Rapallo, Santa Margherita, 
and Spezzia are, however all frequented by 
invalids, or at least visitors whose object in 
travelling is chiefly their health, but the accom- 
modation is not first-class, except at Nervi, and 
the climate is moivSter and less sheltered. 

Otheh Mediterranean Resorts 

After the Riviera there are a considerable 
number of health resorts situated on t#ie Medi- 
terranean, of which those in Southern Italy and 
Sicily have already been briefly mentioned. 

Valencia, Barcelona, and Malaga on the 
Spanish coast have all been recommended, 
particularly the latter, which has a specially 
mild climate, approximating to those on the 
southern shores of the Mediterranean ; in none 
of these towns, however, is there as yet any real 
provision made for invalids. 

Algiers has of late years been largely visited 
by English people, and in winter usually has a 
considerable English colony ; it has a warm bi^i 
very uncertain climate, a considerable (piantity 
of rain falling in winter, and occasionally even 
snow. ^ 

Biskra, two days’ journey inland from Algiers 
(one frgm Constantine), *is on the edge of the 
Sahara, at a height of 360 feet, and is much 
drier than Algiers, but, like* most places near 
the desert, it is liable to^\^ry violent winds, 
which confine invalids to tUe house sometimes 
for several days consecutively. 

Tangiers, which is situated in Morocco, be- 
tween the Atlantic and Mediterranean, has a 
warm but moist climate, owing .to flie Atlantic 
storn^s touching it. Its civilisation has hardly 
ijreaclwi the point at which it can be considered 
a health resort. 

Besides Sicily, some of^the smaller islands 
of the Mediterranean deserve to be considered. 
Not a few English go to Media, largely owing to 
its be ipo- a gmrrison town, but it is too windy 
and devoid of shelter to be considered as a suit- 
able place for invalids. 

'Ajaccio, in Co*sica, is a very attractive place, 
but the sea voyage from Marseilles in poor 


steamens js a great bar to many traVellers. It 
is warmer and moiifter than the Riviera, witn^a 
largentimber of bright, sunny dajs. ’ 5?he i.limate 
is more sedal^ive than thSt of tMe Riviera, and 
therefore suits some invalids better. Those who 
go there must rnake^their own a^iusements. 

* E(n PT 

Turning to th^^ eastern end of the Mediter- 
ranean we come to Egypt , which has since the 
English occupation become one of the most 
important pkices for English invalids, displacing 
the Rb iera to a considerable extent. 

/Jexandl'ia, on tlie north coast, has no pre- 
tensions to he a health resort, find is a verj 
unattractive town. 

Cairo, too, is quite unsuitable for the serious 
invalid, and should be regarded merely a 
halting-place. The town itself is unsanitary, 
though the hotels are good, and the amount of 
social life which goes on in winter is far too 
strong a temptation for invalids. 

Mena House, eight miles from Cairo, on the 
edge of the desert, close to the Pyramids, and 
Hoiouan, about fifteen miles distant on an oasis, 
both have excellent hotels and every accommoda- 
tion for invalids. The latter is* more suitable 
in the early winter owing to its being raised 
above the inundated delta ; it is therefore much 
drier during November and December than 
Mena House. Luxor, on the Nile, 450 miles 
south of Cairo, has a milder #limatc and Jess 
wind ; it is delightful from December to tlie 
end of February. has the drawback of an 
Arab village, and a large areS, of irrigated land 
in the immediate vicinity of the hotel, and 
more suitable sites could be found in the desert 
no great distance. Assouan is at* the first 
cataract and practically on the desert, hence it 
is drier than Luxor, though both are ra*inless, 
rain being i^iknown in Upper Egypt. It is, 
owing to the same cause, probably more bracing 
than Luxor, though distinctly warmer : un- 
comfortably so after the beginning of March. 
What effect, if any, the new barrage will have* 
on the climate of Assouan renSains to be seen. 
TJie question of the journey up the Nile is ^no 
of no J^le importance : the steamers are dis- 
tinctly dangerous for invalids, especially in 
returning against the strong north wind, wiile " 
dahabiehs are costly and slow.* Moreover,, 
unless a physician be taken, the invalid on a 
dahabieh may be^far removed frorrf medical aid 
in the time of need. The (piestion will ^obably 
soon be solved by the extension of the train 
sA-vice as mr as Assouan, but the river will, 
always retain ver^ great at1»*actions for those 
whose sole care should be their health. Besides 
the danger of chill on the river itself, the risks 
are considerably increased by the temptation to 
visit numerous jilaces of interest on the voyage : 
few of them without t^eir dangers for invalids. 

In truth, this constitutes one of the^reat draw- 
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ba(^8 of Egypt, for the contrast between sun 
ajaa shade temperature is very great, and fatigue 
under thev,llot*sun followed by chill may have 
disastrous conieqiiendbs. If the question has 
not been settled before arrival, an invalid had 
best take advicf in Cairo as to the most suitable 
means 9 f goin^ up the rive?. 

Egypt' owejj its reputation chiefly to the 
desert, of which it is largely Hjomposed, and the 
real problem for the invalic? is id make the 
most of the desert air. The air^ is ♦extraordi- 
narily pure and very bracing ; the rainfall south 
of Cairo almost nil, and the number of bright, 
warm, sunny days very great. On the other 
hand, the winds are often very cold, especially 
\he north wind, which is prevalent during a 
large part of the winter, and there are not 
inftequently dust storms or spells of hot wind 
blowing oft the desert, and laden with dust of a 
very irritating character. The season is from 
November to March or April, after which it 
becomes very warm. 

On the whole it is one of the best of climates 
for phthisical patients and other pulmonary 
sufferers, for chronic renal and cardiac disq,ase, 
for many rheumatic patients, and for others 
who need a warm climate which is also bracing. 

French Health Resorts 

Apart from the Riviera, the only places in 
France much frequented by English visitors are 
Pa^, Biarritz, acd Arcachon, the two latter on 
the Atlantic coast, the former some little 
distaijce inland. Pan is About 600 feet above 
sea-level, and sur^ounded, but not shut in, by 
hills. It is somewhat cotder than the Riviera, 
but rather more ecj^uable. There is more rain 
and lesi§ sunshine, and the climate is Itss 
exciting, therefore better suited to those of 
nervous temperament. 

Biarritz is a bright, cheerful pla^e, moderately 
bracing, though the Atlantic brings a good deal 
of rain at times. It is a good climate for many 
moderately robust invalids. * 

‘ Arcachon resembles Bournemouth in being 
surrounded by •pine wooers, which are a great 
protection both against the Atlantic breezes 
ana the winds from the land. It is oi^a basin 
connected with the main ocean by a cliannel ; 
aiuT the climate is rather damp, but free trom 
rapid changes, atid sedative. 

There arc, of course, a large number of health 
resorts, marine and otherwise, frequented by 
French^ people, but few are visited by the 
English, excepf such as, possessing baths and 
• springs, come under th^ section of Balneolo^L 
There are probabty places in the Pj^renees which 
would meet many requirements, out tliey have 
not as yet been exploited for visitors. 

m 

(Germany and Austria 

Wiiiat was said about the French health 
resorts appiies very much to those of Gerraanj^ 


and Austriaf viz., that few except those with baths 
are frequented by English people. The Bltck 
Forest f^nd the Harz, Mountains are of course 
largely visited by tourists; and in Austria Tirol 
has always a large number of English visitors in 
summer, some of whdm may be invalids. 

Meran, however, and in the last few ‘'years 
Innsbruck, both in ' Tirol, have come somewhat 
into favour as winter resorts, and a few #words 
should be said about the former. The climate 
of Meran is, for the, most part, sunny, still, dry, 
and warm. It has an elevation of 1050 feet, 
and, ‘except to the south, is surrounded by 
mountains rising up to 10,000 feet, and is 
therefore well sheltered. The rainfall is small, 
and there is rarely any fog. 

It is frequented chiefly by the robuster class 
of pulmonary invalids, who do not mind the 
winter cold. 

Great features of Meran are the grape cure, 
which naturally can only be administered in 
the autumn, and tlie whey cure, which is given 
during the sjjring. 

American Health Resorts 

Owing to the great distance, the health 
resorts ^f America cannot be said to be much 
frequented by English visitors, but a consider- 
able number of English people go out for 
reasons of health in the hope of settling down 
in some part or other, more especially on the 
high plateau which forms a large portion of the 
AVesterii States including Colorado, or in 
Southern California. The enormous size of the 
country and the amount of develo])ment con- 
stantly going on seems to ofter prospects of 
employment, often unfortunately unfulfilled, 
and tempt^many who are unable to live and 
work in tire English climate. 

Colorado State takes in a considerable section 
of the Rocky Mountains, which run through it 
from north to soutlif The best part for health 
is on the eastern side of the Rocky Mountains, 
which there rise almost abruptly out of the 
plain, already at an elevation of from 5000 to 
6000 feet. F«rom the Mississippi westward 
there is a gradual but almost imperceptible rise 
until this great elevation is attained. The rain- 
fall is small owing to the protection of the 
Rocky Mountains Range on the west ; and the 
climate is therefore very dry, with a large 
amount of* sunshine and particularly bracing 
qualities. In its effects it resembles that of 
other high altitude*s, such as the Engadi^it, bu4 
is much drier, warmer, and comparatively quite 
free from snow in wjnter. In fact, snow rarely 
lies in Colorado Springs for more than a day or 
tw^o. This is not wholly an advantage, as the 
dust is one of the great drawl»ack?^^ pf this 
region, and owing to the high winds, w^hich are 
not rare m winter, it is very unpleasant ; in 
fact, the wdnd and dust are tbe*great drawbacks 
to the climate. 
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The atmosphere is exceedingly cllir, and the 
ainount of sunshine very large — considerably 
greater than that in the Swiss resorts. The 
temperature rarely • falls very low, • perhaps 
touching zero two or three times in the winter, 
and owi»g to the dryness Ihe cold* is little felt 
unle^ there be a wind. 

The chief health resort i^ Colorado Springs, 
abou^ seventy miles from Honver, the capital 
of the State. It is a bright, cheerful place with 
a good hotel, but little other accommodation, 
unless a house bo taken. American boarding- 
houses arc not comfortable according to Biglish 
ideas, and the smaller liotels are, as » rule, 
unsatisfactory. Uooms can be got in some 
private houses in the town, but there is not n. 
very large supply of them. 

Denver is a town of 150,000 people, the 
centre of many railways and a Im^v industrial 
city. It has an elevation 5300 feet, or some 
700 less than Colorado SjvOiigs, though really 
built on the plain, about 15 miles east of the 
foothills of the Rocky Mu-unbains. It has about 
315 sunny days during the year, and a very 
large percentage of sunshine. D has, of course, 
a large number of hotels, some of the first class, 
and some boarding-houses ; and there %^'e natur- 
ally greater possibilities of employment in such 
a large city than in Colorado Springs. It is 
interesting to note that nearly one-fifth of the 
])opulation are credited to the class that come 
for climate and health. 

Besides Denver and Colorado Springs there 
are one or two other places in the same region 
which may be mentioned. Manitou, about 5 
miles from Colorado Springs and nearer the 
mountains, is more sheltered but gets much 
less sun. Ihieblo, some 30 miles south of 
Colorado Springs, is a manufacturi^ig city with 
35,000 inhabitants, at an elevation of 4700 feA. | 
It has a good winter climate, but is very hot in 
summer. It is not in it>^lf a very attractive 
place, and has very little •accommodation for 
invalids. • 

The^ummer all over this region is hot, and 
many people go u^ into fche^high mountain 
valleys or parks, as they are called, at eleva- 
tions of 8000 to 10,000 foet : the best known 
of these are ManiCou Park, Middle Park, and 
Estes Park, Some of them have hotels which* 
are only open in summer. As ciauparcd with 
the Swiss resorts, the great ad\antages of 
Colorado are the great range of country over 
whi^it is possible to mov(« the greater amount 
of sunshine, and the greater warmth , the draw- 
backs are the dust and wind. 

The western slope of Rocky Mountains 
is much moister than the eastern and much 
less bracing but there are many places where 
aft in^iWR would find a very fair climate. Salt 
Lake City, with an elevation of over 4000 feet, 
is an attractiy^ place and a prosperous town, | 
to which a good many invalids resort. In New «| 


Mexico and Arizona there are many spots which 
are well tiualificd ^,'y their elevation, dryrfess, 
and simshine to be health resftrte, bjjf they are’ 
wholly undeveloped : anci Santa ^Fe, the cajiital 
of New Mexico, or Phoenix, in Arizona, would 
be intolerably ^lull for a prolonged stay. 

Turning to Soutiiern Califotnia, ^we find a 
very different climate, modified W the** presence 
of the Pacific; it^ias a \ciy mila winter, a hot 
but bearablfj sumiiier, and a considerable amount 
of sunshine.® A large number of invalids go 
there wiio are unable to i v.ar the cold of the 
mountain reg’ )ns, and sufferers from chronic 
broncliitis^ from hi^irt or kidney troubles, and 
froi » irsitatde nervous systems di^rive consider- 
obie o-’mdit. The chief resorts are Monter)^ 
Santa Barbara, and San Diego on the coast, 
and Riverside, Los Angeles, and Redl^ids 
iidand. Los Angeles is the capital of Southern 
California, and has f)0,000 inhabitants. Just 
above it is Pasadena with a very large hotel, 
filled with invalids in winter. The sea-fogs are 
at times rather bad on the coast and for some 
distance inland ; the best residence for invalids 
really is in some of the smaller places on the 
foolhills, but the accommodation outside the 
riH^ognised resorts is rather rough. A con- 
siderable number of English are settled in 
South (Mlifornia engaged in farming or fruit- 
growing, but any intending settler is strongly 
advised to make full irapiiries before embark- 
ing on such projects. 

Florida, like Madeira, lias lost most o> jts 
reputation as a resort for consumptives owing 
to the distinctly enervating «haracter of *its air 
and the fact that malftria is not uncommon, but 
it still attracts a large number of visitors and 
s^mi-invalids in winter, and has ’^ipry good 
hotels. 

British Columbia has a climate with* many 
advantages for invalids —^bright,’ clear, dry, 
bracing, yet^not cold ; but, with the exception 
of Kamloops, 1100 feet, and Calgary, in Alberta 
Province, 3500 ^feet, it has no provision for 
visitors. It is a much less rigorous climati® 

than that of the North-West IVited States. 

• 

• South Africa • 

Not^ that South Africa has become an ex- 
clusively British possession, and the ticie oL 
emigration seems likely to set* in strongl;^ 
towards it, there can be little doubt that the 
many possibilities which it oHers the health- 
seeker wdll hav^ more attention paid to them 
than heretofore. The days areilong j)«st wdieu 
l^ape Colony was regarded as one of the^ 
sanatoria of India, before the Suez Canal w^as 
opened ; bui its climate nevertheless is delight- 
ful in summer, i.e. during the northern wdnter, 
the heat never being excessive, whilst there is 
a large amount of sunlight with a clear ^y 
and dry atmt)sphere. The chief rainfall is in 
May, June, and July.* Cape Town^is not itself 
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St (Jesirable •place for invalids, but Wynber| and 
^ Serf Point are both very goqd. 

But it yis t4ie‘ climate of the high tupland 
plateau, known^as the«Karroo, whi<^h is specially 
beneticial to invalids, and here there are many 
places which in the future ^lould become 
important* sanatoria, and ^ already have con- 
siderable** repiftation. One of the tirst to be 
reached is Matjesfontein, am an elevation of 
3588 feet and about 200 rnilec fromCiape Town. 
The climate is very dry and brtcing, with a 
rainfall of only 5*5 inches, and almost perpetual 
sunshine. These qualities are characteristic of 
the Great Karroo, which has an average eleva- 
tion of 3000 hiet, but with mountains rising up 
lo 7000 feet. The summer heat is consider- 
able, but is easily borne owing to the fine air, 

» whtf e the nights are always cool. Beaufort 
West and Graaff lleinet are both good spots in 
this district. 

In the eastern provinces Grahamstown, 1750 
feet, Craddock, 2850 feet, and Tarkasted, 4280 
feet, are all beneficial to diherent classes of cases. 

Queenstown, Molteno, near the Stormberg 
Range, 3544 feet, and Burghersdorp, 4550 fjet, 
30 miles north, are both attractive places with 
fine climates. , 

Aliwal North, 4330 feet above the Orange 
River, is well known, not only on account of its 
climate, Jjut for its mineral springs. A consider- 
able number of pulmonary cases have in the past 
derived great bejgiefit here from the pure air. 

Jfi Natal a delightful climate, somewhat 
moistcr than that of the I^»rroo, but invigorat- 
ing, islound ; and Mie capital, Pietermaritzburg, 
2225 feet, is a good resort fbr sufferers from bron- 
chial troubles. Howick, 3500 feet, Estcourt, 
3800 feet* and the well-known Ladysmith, 32^ 
feet, all enjoy good climates. 

The* Orange Free State consists largely of 
country resembling Uie Karroo, but^, considerably 
higher. The climate is very similar, and the 
dust is one of the chief drawbacks here as else- 
where. Bloemfontein, the capital, 4518 feet, has 
4ong been a resort for plithisical patients, and 
many have reco^iered their health here. Beth- 
lehem and Harrismith, both over 5000 feet, have 
good mountain climates, and the latter j^mucfi 
visited by invalids from Natal. 

The Transvaal has many spots which might be 
ytilised for inralids and have considerable eleva- 
tion, but they are not laid out to attract invalids ; 
and Joharinefc’burg has a somewhat dangerous 
climate, marked by rapid chang^js, and its sani- 
tixr}’^ confiitions (A'e bad. 

There are many other jjlaces in South Africa 
besides those menti^med which^might be visited 
by invalids, but enough has been s&id to show 
the great climatic advantages which it offers. 

Australia and New Zealand 

Though generally classed toge^bher, there is 
no similarity*whatever between the climates of 


these countries, and separated, as they aife by 
1000 miles of sea it is more a matter of custbm 
and convenience than §inything else which causes 
thei^ conjunction. * 

Taking Australia first, it must be said that 
the coast towns (and all the principal towns lie 
on the coast) are singularly unfitted for iriValids 
owing to their moist atmosphere and liability to 
sudden change. The best of them, perhaps, is 
Adelaide, the capital of South Australia, which 
has a moderately c^y climate, but is liable to 
great heat. It must be remembered that neither 
here Aor in New Zealand are there any organised 
health*^ resorts, and there is no provision for 
invalids or even comfortable accomrnddatioii out- 
side the big towns, which we have just said are 
unsuitable. The up-country towns are for the 
most part very small })laces, with probably one 
or twa) third-class hotels, very little amusement, 
and scant society. It may be gathered, there- 
fore, that the number of invalids for whom 
Australia is suited is ver}^ small, save those who 
come to settle. 

The climate of tlie Riverina and Darling 
Downs is excellent : warm, dry and bracing, 
with moderate elevation, it is admirably suited 
for the piithisical patient, or for sufferers from 
renal or cardiac trouble, who need a warm yet 
bracing winter, and the same applies to much 
of the large inland plateau. 

At Orange in New Scuth Wales, 2400 feet, a 
Government Sanatorium lias been established, 
and this place seems likely to develop. Other 
towns where moderate accommodation can be 
found, all on t;he high inland plateau, but far 
apart, are Bathurst, Bourke, Deniliquin, Hay, 
and Tam worth. 

JSfew Zealand . — The climate of New Zealand 
is very mud* like that of England, but warmer 
afid less humid ; there is a fairly heavy rainfall, 
but much less fog and mist and more sunshine. 

The same cautioi^ as in Australia must be 
given with reference to accommodation for 
invalids, which is almo^ wholly wanting. The 
country has many advantages for tho^e who 
propose to settle, ’but few for visitors, unless 
they are in robust 4iealth and capable of long 
coach journeys. •* 

The two extreme ends of ‘the island are un- 
^uited for invalids, the one being semi-tropical, 
and the other having a climate somewhat re- 
sembling th^? Scojbch lowlapds. 

But there is a considerable area in the ,pro- 
vinces of Canterbury and Nelson in the^uth 
island, and of Wellington and Napier in the 
north, which offers very pleasant and healthy 
settling ground for English emigrants. The 
towms of the same provinces all have good 
climates ; Christchurch is the best ii^sonie ways, 
but it is hot in summer. Wellington is more 
bracing, but very windy. Napier and Nelson 
are both equable climates and fairly bracing in 
!• winter. 
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Ndne of New .Zealand is very braknng, unless 
a iJonsiderable elevation be reached, as on the 
slopes of the Southern Alps, the eastern side of 
which is very pleasant, the west being vel-y rainy. 

In short, the climate is a very pleasant one 
to live in, and seems to «uit the’ Anglo-Saxon 
race ^ery wejil, as it admits of a large amount 
of open-air life, and the atnlosphere is remark- 
ably qjear and bright , but has not in most 
places the stimulating properties which tuber- 
culous patients desiderate, and the country does 
not lay itself out to attract the travelling invalid. 

The Islands of the South ATi’AN';iic 

These (5dmprise Madeira, the Canaries, Ten- 
eriffe, and Grand Canary, which nil of course 
belong to the marine group. Madeira was in 
great vogue thirty or forty years ago, but has now 
been almost abandoned, so far as ca'^cs of con- 
sumption go. It is decidcfP / moist and some- 
what relaxing, with a tendency to depress people 
after any prolonged stay and to produce diges- 
tive troubles and diarrhoM. Lt is, however, in 
Sir H. Weber’s opinion, well suited for elderly 
people with mucli loss of lung and emphysema, 
especially when complicated with albumin ii»ria, 
and it is well adapted for sufferers fron^ chronic 
bronchitis. 

The other islands mentioned are situated 
some degrees south of Madeira and therefore 
decidedly warmer, but they are drier, and on 
Teneriffe there is a possibility of attaining some 
degree of elevation and therefore more bracing 
effects. 

There is good accommodation tg be got both in 
the Canaries and Madeira, but means of amuse- 
ment are rather lacking, though the scenery is 
very beautiful and the vegetation luxuriant. 

Therapeutics: Serum Theiv* 
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See also Immunity ; Plague ; Sxake-Pites ; etc. 

^t^mpt will be made wfthin the compass of 
a short article to give an account of the prin- 
ciples and practice of serum therapy. 

In the first place, it is necessary to have some 
idea of what is meant by “immunity.” It is 
the copyersg of predisposition. Some people 
exhibifa tendency to c6.. tract certain diseases, 
whilst others are proof against them. The 
immunity may be natural or it may be acquired. 
In some instances it is purely physical, as when 


toxic •sut)stances taken by the mouth are not 
absorbed * by the p>ucous membrane of ^he 
alimentary canal, bub pass ’ c*it * michangeS. * 
Natural imrijunity may ie personal or it may 
be racial ; it may be temporary or it may be 
permanent. The most familiar example of 
accpiired immunity^is the uiifhisce]|tibility to 
a second attack of a person Aviio has* passed 
through certain diseases. It is ^fell known that 
many infectious diseases confer on those who 
have suffered^roin them a power of resistance 
against siibse(]uent attacks Soon after the 
discovery of th*' rnicrobian origin of infectious 
diseases, \\ was shown experimentally that if 
the i ucrobe constituting the caujse of the dis- 
ease inoculated into animals it would no4 
only produce the symptoms of the disease, but 
would impart to the animal the power of resist- 
ing the morbific influence of the same microbe 
when subsequently inoculated. It w'as also 
found that the protection could be induced by 
the filtered and therefore microbe-free solution 
in which the pathogenic microbes had been 
cultivated, a conclusive proof that neither the 
orijjinal disease nor the artificial production was 
due to the microbe, but to the toxic substance 
produced by it. Later oh it w^s shown that 
the blood-serum of protected animals, although 
destitute of toxic properties, when introduced 
into non-protected animals conferred ^n them 
a resisting power so great that even lethal 
doses of the virulent micro-orgf^ism or its toxin 
produced no effect. This is the basis of sefum 
therapeutics, and th^ most marked results are 
those obtained by injecting substances a*brived 
from the blood of protected animals into the 
circulation of those not protected. 

,The preparation of an immunising substance 
i:> attended with much difficulty, and a potent 
antitoxin may take many months to prepare, 
the process ii^volving technical difficulties which 
can be overcome only by those thoroughly con- 
versant with the subject. The toxin is usually 
obtained by gro\^^ng the bacilli in a flask con- 
taining nutrient broth, to which | per cen^ 
chloride of sodium and 2 ])er coiit peptone have 
been added. The flu’id freed from micro-organ- 
isms i^ injected. A small dose produce! no 
dangefoiis symptoms, but suffices to ensure the 
formation of sufficient antitoxin to neutfalisej. 
the poison. ^ After a time a second and larger 
dose of toxin is injected. This is partly neu- 
tralised by the toxin already foryied, and the 
surplus stimulal^s the production of more anti- 
toxin. The process is carrie^A on c?#utiously 
ifntil there is enough antitoxin in the circulat-, 
ing serum to rencter harmlesj what would other- 
wise be a bitt-er dose of the poison. The animal 
is then “ immune,” and the immunising serum 
from the animal is injected into a patient as a 
therapeutical agent. 

The curative value of a serum is in -direct 
relation to its protective power, a^d to obtain 
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9 ,h active serum the animal must be enfiowed 
witic the highest degree of jmm unity.* To pro- 
cure .a serum of. this description horses are em- 
ployed, wRich may be inoculated either with 
gradually increasing doses of the toxin or of 
living or dead bacteria. This«must be done 
slowly an^ cafitiously, bi*t by following out 
this priii\ 2 iple a serum of maximum intensity is 
obtained. ' t ‘ 

Each antitoxin affords proti^ction only against 
the particular disease to which it k antagonistic. 
For example, the antitoxin of diphtheria affords 
no protection against tetanus. Each infection 
requires for its prevention or cur^ a specific 
antitoxin. Probably the only exception to this 
ifi in the case of snake-bite, for a serum can be 
obtained which is so highly antitoxic against 
^ the^yenom of one snake that it will counteract 
the poison of a snake of a different species. 

The serum is us\ially injected into the anterior 
wall of the abdomen, but any part where the 
skin is loose will serve. It is better not to in- 
ject into tlie back or buttocks from the risk of 
bed-sores. The skin should be rendered aseptic 
by washing it first with soap and turpentine, 
and then with absolute alcohol or with difute 
carbolic acid. ^ When the bulk of the fluid 
exceeds 25 c.c., more than one injection will 
have to be made. Absorption soon takes place, 
and manipulation of the part is quite unneces- 
sary. A special syringe must be employed, and 
it should take ^f)o pieces so that it may be 
rogiciily boiled in a test-tube. The most con- 
venient capacity is from l®»to 20 c.c., but the 
25 c.c.^is useful. There is no particular advan- 
tage in having the glass b«trrel or piston gradu- 
ated. The platinum and iridium needles can 
be sterilif^d in a spirit flame. The syringes aje 
supplied by most makers of serums, and cost 
aV)Out ‘12s. 6d. 

Serum treatment^is employed in diphtheria, 
in the pyogenic diseases, such as efysipelas and 
puerperal fever, in tetanus, glanders, anthrax, 
and snake-bite. There are cndications that 
before long its scope of action will be extended 
to other disease^ The records of well-observed 
cases of necessity accumulfftc somewhat slowly, 
and* it is necessary to rest on well-establisheti 
ground before taking a new depart ure.^There 
^s reason to think that simple physiolo^cal 
serum may luj ve some value as a curative agent, 
and of late horse serum has been em'ployed ten- 
tatively. Ho^^ses are not prone to tubercle, and 
it is possible that ultimately acNantage may be 
■ taken of<his fact. Horse serum is supplied for 
^test by several makers. % 

* Antidlphiheritic Sernnf. — The most notable 
success of serum tlierapeutics is in connection 
with diphtheria. Introducecl originally by 
Behring in 1890, and elaborated by Roux of 
PaVis, it has been universally adopted. Aronson 
was the first to utilise horses in the preparation 
of the serui^. Statistics? have accumulated to 


an enormtiis extent, and without exception 
show a marked diminution in the mortality 
from the disease under the serum treatment. 

Therd are many brands of antidiphtheritic 
serum, varying much in the number of units 
they contain*. The uerum is now always pre- 
scribed according to the number of unit^; irre- 
spective of the dose of the injection. The anti- 
toxin unit is the amount of antitoxin ^hich, 
injected into a guinea-pig of 250 grammes in 
weight, neutralises 100 times the minimum 
fatal dose of toxin of standard strength. This is 
known as the Behring unit. The Ehrlich unit 
is somiDwh*at different, the test dose being that 
which, when mixed with a unit of *serum, just 
suffices to kill the animal in four days. Roux’s 
constant is a toxic solution, of which OT c.c. 
kills a guinea-pig weighing 500 grammes in 
twenty-four hours. These standards are arbi- 
trary and conventional, but they are convenient. 
The mode of manufacture of these serums is, 
under expert guidance, being constantly im- 
proved, and in most cases the maker’s guarantee 
as to strength, purity, and dose has to be ac- 
cepted. Many of these products, however, are 
under some form of central control. In Germany 
all forn^ of serum permitted to be sold are 
subject to constant official examination. The 
bottles are filled under supervision, and to each 
is attached a lead seal, on which is stamped the 
number of immunising units. This plan is 
followed by one firm in Pfngland, every batch 
of antidiphtheritic serum being tested by the 
Superintendent of the Laboratories of the Royal 
College of Physicians of London and tlie Royal 
College of Surgeons of England, under whose 
supervision the bulbs are filled. It may be 
that the guarantee is not greater than that 
afforded by the experts attached to other firms, 
t^it it is an additional security. 

The antidiphtheritic serums in common use 
in this country are >*hose prepared by (1) The 
Jenner (formerly *the British) Institute of 
Preventive Medicine, (€) Burroughs Wellcome 
and Co., (3) Parke, Davis and Co., (4) Ef Merck 
(Darmstadt), (5^ Behring (Fabrik : Hochst-Am- 
Main), (6) Aronson .(Berlin : Schering’s Fabrik), 
and (7) Roux (InsAftut Pasteur, Paris). The 
preparations used in the ‘United States are 
•those of : (1) The New York Board of Health, 
(2) Parke, Davis and Co., (3) Burroughs Well- 
come and (A)., (4) Mulford and Co. ')f Phila- 
delphia, (5) Gibier of New York, (6) Behring, 
(7) Aronson, and (8*) Roux. 

Many of these preparations are sent out in 
several different forms. 

The Jenner Institute (Chelsea Gardens, 
Grosvenor Road, London ; agents, Allen and 
Han bury) offers the serum in via]^ conta ining 
2000 units, supplied in cases holding fw^ vials, 
at 5s. the (?ase. Burroughs Wellcome and Co. 
(Snow Hill Buildings, Londoi^, E.C.) supply 
their serum in hermetically sealed tubes con- 
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tainiflg (1) one prophylactic dose of^^OOO units 
at ^s: 3d. ; (2) one therapeutic dose of 2000 
units at 2s. 6d. ; and (3) one therapeutic dose 
of 4000 units in 5 c.cf or less at 7s. 6d. * Parke, 
Davis and Co. (Ill Queen Victoria St., London, 
E.C.) offer two grades oi serum’ differing in 
their t)otencjr. For an early case No. 4 of the 
X or Standard, containing 2000 units at 3s. 2d., 
S]|pffico, but it would be ^^ettor to use the 
XX or Special at 6s. 2d. For an advanced case 
two doses of No. 6 XX Special, containing 4000 
units, would be necessary, and this costs 9s. 6d. 
a dose. For very severe cases two do!?es of 
No. 8 Special, containing 6000 units in c«ch, at 
15s. the dd^e, would be required. E. Merck of 
Darmstadt supplies “500-fold” serum in doses ' 
of 600, 1500, and 3000 units, and also sends ! 
out “ 1000-fold ” serum. Rchring^s serum is ^ 
comparatively little used in Engl.u d, lait in 
the United States the high* ; grades, Nos. 4, 5, 

6, and 7, containing respecti vely 200, 300, 100, 
and 500 units in each c.c., are employed. 
Aronson^s serum has cr;L.,(jd to be popular, 
whilst that of Roux is said to be no longer 
prepared under his personal supei vision 

The more potent the scrum and the greater 
the number of antitoxin units contained in a c.c. 
the better is it adapted for • practical purposes. 
When from 8000 to 12,000 units have to be 
given, the bulk of the injection is a matter of 
considerable moment, especially in the case of 
children, who do not take to fretpicnt or 
multiple injections kindly. 

These scrums, if kept in a cool place and 
away from the light, will remain active for a 
year, but there is always some decadency of 
potency, and the higher the grade tlie greater 
the deterioration. Some makers add an addi- 
tional number of units to their phials to 
counteract this tendency. A phial once opened 
must be used immediately : the portion unused 
is useless. 

Dried antidiphtheritic sefum is st)ld by some 
makers, and the Jenner^lnstitute supplies it in 
tubes ^ontainifig 300 units, at 60s. the dozen 
tubes. It is said to be useful for export, but 
as the ordinary tubes bear •carriage well there 
seems to be no particufj*’ advantage in its 
employment. In •dissolving the scales, from 
2 to 3 c.c. of water, which has been boiled ain^ 
allowed to cool, should be poured into each tube. 
Care must be taken by shalyng ^nd rotating 
the ^ube to prevent the scales from caking. 

question of dose is \f;ry important, and a 
good deal depends on the stage of the disease i 
in which the patient is first seen. If the treat- I 
ment is commenced on the first day 2000 units 
will suffice, but if delayed until the second day 
from 8000, to 12,000 units will be necessary. I 
Puttmg^t in another h .in, for a mild, that is | 
an early case, in which the exudaticth is limited | 
and there ar^ no constitutional symptoms, | 
2000 units is the dose, whilst for more severe «j 


cases,* those usually seen on the s«»cond daj\ 
from 8000 to 12,00Q units will be required, ^Re 
exact dose dependiiyi: on the •extent of. tlfe ' 
exudation and the gravit}! of the coffetitutif)nal 
symptoms. The injection will ^lave to be re- 
peated within twenty-four, and probably within 
twelve hours, but if»the patient sho^^ signs of 
decided iinprovemeut only one-haif of th« initial 
dose need be gi^»'n. As a, p riff) by lactic 600 
units will sAtlice. » The serum treatujent should 
invariabl^^ bc» rosoi ted to in children, and 
practically in every case, the only possible 
exception being in very mild cases in adults. 
Time is the utmost importance, and not a 
moui.'ut sliould be lost. On th^e first day a 
dose oi 2000 units will secure a result which 
50,000 will not effect on the third oi* fourth. 
It is useless to wait for the result of a l)actt^’io- 
logical examination, for that involves loss of 
valuable time, and it is well known that there 
are many cases which are clinically diphtheria, 
but which l)acteriologists decline to recognise as 
such. The serum has no toxic action, and it is 
better to give too much than too little, lii 
severe cases the patient must be brought 
rapdly under the action of the drug. This is 
especially the case when there is broncho- 
pneumonia as a complication, for thou the 
lungs always contain bacilli in large numbers. 

Although the general consensus of opinion is 
in favour of large doses, Professor .fohij II. 
Musser of Philadelphia claims that he has 
obtained good results from smml and frequGtlt^ly 
repeated doses, especially in children. For 
children nnder eight he gku.'s 500 iinXs, re- 
peated every six houi%, whilst for children over 
eight he gives 1000 units, and repeats it at 
ii^torvals of from six to eight hours. , 

Toxic effects sometimes follow the injection 
cl the serum, hut they are rarely of im])c/rtance. 
They comm|)nly assume tjie form of a rash, 
which may be urticarial or erythematous. 
Sometimes it is scarlatiniform, or it may be like 
the rash of meai^es. The urticaria may attack 
not only the skin hut the mucous membrano% 
giving rise to vomiting and dif’i'rhoea, and even 
urethritis. As there is usually some pain in 
flie joir^ts with elevation of temperature, Miere 
may rfe a difficulty in diagnosis. The antitoxin 
rasii usually appears on the eighth day, is^ 
seldom seen before ^the sixth dt^y, and rarely 
appears after the eighteenth. The occurrence 
of the rash V)ears no relation to ^he amount of 
antitoxin injected. The serum itself is not 
toxic, and these untoward sym^ffoms due to 
impurities. It is said that with some serunij^ 
there is never aiw rush. In one instance in the 
United Stales a batch of antidiphtheritic serum 
in the proccvss of manufacture became contami- 
nated with tetanus hacillus with disastrous 
consequences. * 

The adrniitistration of the scrum d(ijes not 
contraindicate the us^ of local r^easuros, and 
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•jsvery effort should be made by spraying, irri- 
ga^^on, and swabbing to » remove bxudation. 
the • 'use t4ie‘ serum will not prevent the 

occurrence^^f post-dipktheritic parj^lysis. There 
is no evidence fliat the serum produces nephritis. 

Antistreptococcas Serurn. — The?’ first attempt 
to cure sjreptdcoccic infe(^tion by the use of 
serum Vas made by Marmoreck in 1895. The 
serum is noA\^ • used in erysipelas, •cellulitis, 
general suppurative peritonitirs, suppurative dis- 
ease of the middle ear, thrombosiif of ^le lateral 
sinus, and puerperal seplicccmia. In malignant 
endocarditis it sometimes answers well, but not 
uncommonly fails. The organism ^ associated 
with this dise^ise may be a streptococcus or it 
«iay be a staphylococcus. If the disease is due 
to streptococci the antistreptococcus serum 
, prewes efficacious, but if it is due to staphylo- 
coccal infection it is useless. The nature of the 
infection is usually difficult to determine, so 
that the results are uncertain. Marmoreck’s 
claim thaf his serum will cure all streptococcic 
puerperal infections appears not to be substanti- 
ated. The serum is of great value in certain 
cases, but in others apparently identical it has 
been found useless. This is attributable to 
their causatioi^ by different varieties of strepto- 
cocci. Should a particular serum fail, it would 
be well to try a serum from another source. It 
is now recognised that a serum ol)tained from a 
given streptococcus may protect an animal from 
that organism, Jmit be absolutely inefficient 
ag^ikist another streptococcus. It is clear that 
the number of serums whitli can be prepared is 
limited only by Mie varieties of streptococci 
which exist. • 

The results obtained in erysipelas and other 
streptocoi^cal infections are often so strikingly 
successful that the serum should be used in 
every Case, especially as its administration does 
not preclude local treatment or ^^en the ad- 
ministration of drugs such as perchloride of 
iron by mouth. Antistreptococcic serum is 
supplied by the Jeimer Institutes ; Parke, Davis 
And Co., and other makers, but whether their 
products are idcjcitical it is impossible to say. 
It is best to inject three doses of 10 c.c. at 
intervals of six hours, with of course the usu^fl 
antiseptic precautions. The case contaii^g the 
wthree* 10 c.c. vials costs from Ts. 6d. to 12s. 
Burroughs AYellcome supplies both an anti- 
streptococcus and an antistaphylococcus serum 
in 10 c.c. phials. These serums have no toxic 
action, and 30, 35, and even 75* c.c. have been 
• given as dose. • In a severe case of erysipelas 
Jt would be justifiable to begin with 20 c.c. o# 
file antistreptococcas senftn, ^ 

Antitetardc Serum . — The treatmeift of tetanus 
by antitoxin was introduced by Behring and 
Kitasato in 1890. Tetanus was the disease in 
which investigation led to results which paved 
the way for the more important* serum treat- 
ment of digjitheria. It* was selected for the 


purpose or ^experimentation from the cerfhinty 
with which definite results could be obtainec^ in 
aiiimals submitted ^o observation, and yet, 
strahgeiy enough, of all tlfe serums in common 
use the antitetanic gives the most unsatisfactory 
results. The antitetunic serum commonly em- 
ployed is that of Tizzoni and Cattani. It* is in 
the form of dry scales, and is supplied in vials 
containing grammes, or sufficient Jpr an 
ordinary adult case, at 45s. the vial. The best 
plan is to inject 2'2p grammes at the first dose, 
and 0*6 grammes for subsequent doses. The 
scaled may be dissolved in distilled water, normal 
I saline* solution or blood serum. The Jenner 
Institute supplies the serum in caSes holding 
three tubes of 10 c.c. each, at 12s. the case. 
They also supply a dried serum in tubes con- 
taining 3 grammes, at 12s. a tube. Burroughs 
Wellcome and Co. supply the serum in phials 
containing 10 c.c. at 3s. 4d. each. The dose 
employed should be large, to the extent even of 
loo c.c. of the serum, so that the treatment 
must of necessity be expensive. The direct 
strength of a tetanus toxin is measured by the 
body weight in grammes of an animal which is 
killed with certainty by 1 gramme of the toxin. 
The indirect strength of a toxin is its antitoxin 
neutralising power. In some cases of tetanus 
in man very large doses have been given ; for 
example, Wilms records the case of a patient 
who within thirty hours received 4,000,000 
Tizzoni units, followed on the second, third, 
fourth, and fifth days by 1,000,000 units each 
day. There seems to be no particular advantage 
in intracranial.injections. 

The serum gives the best results in chronic 
cases. It not infrequently happens that the 
bacillus is localised and confined to the seat of 
infection, so*that free excision with the applica- 
tion of pure carbolic acid should be resorted to 
ill addition to the use of the antitoxin. Horses, 
as is well known, are^specially liable to tetanus, 
and in them the antitetanic serum answers well. 
By systematic immunfeation with the serum 
the death-rate amongst them from this disease 
has been mateiially reduced. A veterinary 
anti tetanus serum is supplied by Parke, Davis 
and Co. at 4s. the o* 

The immunity to tetanu^ in man conferred 
by the serum is temporary, and is probably 
limited to six or eight weeks. The antitoxin is 
excreted by l^dne;/s, mammary, and other glands. 

Aritivenene. — For our knowledge of the treat- 
ment of snake-bite •l)y this substance \»ie«fcare 
indebted chiefly to the researches of Sir Thomas 
Fraser of Edinburgh and Dr. A. Calmette of 
Lille. Venomous snakes may be divided into 
two categories : — (A) Poisonous colubrine snakes ; 
(B) viperine snakes. In class (A) %re ip g ilded 
the cobras, the kraits, the coral snakes^ the 
moccasins, tffie tiger snake, the black snake, and 
the deaf adder. ^ In class (B) are the English 
* viper, the rattlesnake, the Daboid Rvsmllii of 
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India^ and the Echis carinata. Alttmugh tiiese 
poisons have different physiological actions, the 
same antidote is used {* 91 ’ all. The dose of 
serum required to priAect a man againsti^a lethal 
dose of the most deadly venom is from 10 to 
20 C.C., hilt additional secunty would be afforded 
by infecting 30 or 40 c.c. No ill effects attend 
the injection of the serum' which acts most 
surely.^and quickly when injccloJ intravenously. 
The more speedily the injection is made the 
greater the patient’s chance pf recovery. There 
should be no relaxation in the mode of treat- 
ment ordinarily adopted, and ligatures anc? local 
treatment should be employed. Antivei?ene is 
now distriimted largely in India, and specimens 
returned after a year showed no frlling off in 
activity. The charge made by the Jenner In- 
stitute for 10 c.c. tubes is 50s. a dozen. 

Coley's Fluid . — This fluid is named after Dr. 
William B. Coley of New Yoi l- It is a mixture 
of the streptococcus of erysipelas with bacillus 
prodigiosusy a non-pathogenic organism which 
is supposed to possess tl\e pujpcrty of intensify- 
ing the action of certain pathoo-enic germs. 
The two organisms are grown togelhci’ in the 
same broth, the erysipelas streptococcus being 
first grown alone for ten days, when t4ie other 
germ is added and the cultivation continued for 
another ten days. The cultures are heated to 
a temperature suflicient to render them sterile, 
and the fluid is then used without filtration. 
This preparation is much stronger in its action 
on malignant tumours than the filtered solution. 
The best plan is to begin with a small injection, 
to 1 minim, and to gradually increase it daily 
until the reaction temperature reaches lOo** or 
104° F. The temperature is the best guide in 
estimating the dose, and very little benefit 
accrues in cases in which no reaction occurs. 
The frequency of the injections will depend c/h 
the general condition of the patient, and on the 
rapidity of recovery from the depression of the 
preceding dose. Usually the injections are 
administered daily, an efideavour being made to 
get tw^ or three good reactions a week. The 
most virulent cultures gn(f the best results. 
The treatment should be oontinued for three 
weeks, and if at the end of 4hat time there is no 
improvement it shcfuld he abandoned. In some 
cases, however, it has been continued for three* 
months, with from time to time an interval of 
a few days. The serum may l]e injected either 
subgutaneously, or into the substance of the 
turgpgr, but the former nfethod is preferable. 

* The usual precautions are taken in administer- 
ing the injection : the skin is rendered aseptic, 
and the needle is sterilised by being passed 
through a spirit flame. The chief dangers are 
from cgllap^ from toojarge a dose of the toxins 
beih^^ected into a vase dar growth, and from 
pyeemia, due to insufficient precaiilions as re- 
gards asepsis, ospecially in cases where there is 
a granulating or sloughing surface. With the«| 


observance of strict aseptic precaulions, how-.- 
ever, the fisk is smajl. i 

The mixed toxins n.ay be usad in;any'form 
of malignant J:umour which is cle^^rly inoperabh^ 

It may also be employed after primary operation 
to prevent recurrence. The beneficial eflbct is 
slight in most cases carcinoiui^, incViding epi- 
thelioma, alid it is most marked iti sarcoAia, but 
varies wifh different ty})es , tlx./ spindle-celled 
form lieing She mest favourable for treatment. 

Most qf tiAjse statements are given on the 
authority of (loley’s papers, a d many of them 
require confirma ion. Prof. Robert B. Wild 
of Manche^ 4 er treated eight cases of ino])erable 
cancel by tliife meiliod. The pati< 5 nts were kept 
under observation until death, and in six oi 
them the diagnosis was confirmed by autopsy. 
Dr. \^ ild thinks that in cases of inoperable 
carcinoma and epithelioma there is no evidence 
of permanent benefit, but that in the absence of 
other means of eflectual treatment a trial of the 
serum is justified in cases of inoptyablc sar- 
coma, especially the more rayiidly growing forms. 

Coley’s fluid is supplied by the Jenner In- 
stitute in tubes of 2 c.c. at 5s., and by Parke, 
Davis and Co, in ounce vials at 128. 

Jfallem. — Glanders, farcy, or^ inallein is a 
disease due to the presence of the bacillus 
mallei^ a short, non-mobile Imcillus, not unlike 
that of tubercle, but exhibiting difforoijt stain- 
ing reactions. The toxins which are jiroduced 
in cultures of this bacillus havc^been separated, 
and in concentration as a glycerine extract ^ are 
known as mallein. ^t is used diagnostically in 
horses supposed to be suffering from glancA^rs, to 
detect the presence the disease. When in- 
jected in a dose of 1 c.c. into a glandered horse, 
the temperature rises from 2° to 4°, ^whilst in 
a horse free from glanders no reaction is obtained 
even after a dose of 6 c'.c. It is also emplo^x^d 
for conferring immunity qn horses, and for 
curing them of the developed disease. Mallein 
is of little use in the acute farcy of man, which 
is an almost m<iformly fatal disease, but in 
chronic cases it is useful. The continued im 
jection of ^ to c.c. at inter^jals of two days 
is usually followed '*l:>y improvement. Mallein 
can har'Jly be regarded as a commercial areHcle, 
but it' IS supplied by Parke, Davies and Co. at 
2 s. i)d. the c.c,, the dose required for diagnostic 
purposes in horses. > 

Tuhei'cnlin. — Whether in an article on serum 
therapeutics this substance should be included 
is open to question. Koch’s original tuberculin 
is now very rarely used therApeuticedly. For 
^iiagnostic purposes both in man and in cattle* 
it answers admir^tbly. ^ A patient may be suffer- 
ing from tAberculoiis peritonitis, and yet the 
symptoms and physical signs may be so obscure 
as to leave the diagnosis in doubt. A bottle of 
the original tuberculin is procured, and 1 c.c. 
is diluted witfi 9 c.c. of 0*5 per cent phenol to 
make a 10 per cenf solution ; q| this 1 c.c. 
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is diluted with 9 c.c.* of the phenol to nd^ke a 
^ cent solution. Of this dilution '10 minims 
are admim^tersd subcutaneously with tlM3 usual 
precautions. If the patient is noj tuberculous 
there is no rise in temperature, but if tubercle 
is present it will run up to 102»'' or lOS*", and 
fall again, in Iwenty-four^' hours. There will 
probably* be colisiderable constitutional disturb- 
ance, indicatecJ ‘by restlessness, headache, pains 
in the joints, and inability to#ileep. * 

The preparation commonly en^loyed in the 
treatment of phthisis is tuberculin li. The 
best plan is to begin with a dose of mg., 
and to run up to 20 mg. The large% doses are 
expensive, — al;)Out ITs. a dose, — and from 50 
IR) 60 injections may be required, although not 
all of this magnitude, (lood results have some- 
, tim^s been obtained, but usually in conjunction 
with favourable hygienic conditions, and the 
administration of cod-liver oil ' and other 
remedies. It appears to be of very little use 
in mixed ^infections or in advanced cases. In a 
few cases carefully observed at the Westminster 
Hospital it did no good, and its use had to be 
abandoned. It produces a very slight reaction 
even in moderately large doses. Tuberculin, 
as a diagnostic^ agent, is invaluable, but thera- 
peutically it leaves much to be desired. 

Maraglioni’s serum is frequently spoken of 
in coniK^ction with the treatment of tuberculosis, 
but it is difficult to obtain definite information 
respecting its aej^ion’. Campana of Rome states 
thafr it is nothing but Koch’s tuberculin im- 
proved. Rumpf of Hamlivrg maintains that 
it has^ no therapefitical effect, whilst Bertola 
says that it has a specific Action in tuberculosis, 
but that it must be administered for a long 
time. It«has been but little used in England.^ 

AntienUric Heruni. — This can hardly be 
regarded as a therapeutic agent, although it is 
a powerful prophyls^’.tic. The results obtained 
by the inoculation of the serum in the case of 
the officers and men of the military garrison 
during the siege of Ladysmith,«as published by 
i^rof. A. E. Wright of Netley, are distinctly 
encouraging, iniiBmuch as they show that the 
proportion, on the one han^ of attacks and on 
the bther of deaths, was seven times less in th^ 
inoculated than in the uninoculated. the 
"number of men, no doubt a considerable ®ne, 
^ho had pre^dously suffered from enteric had 
been subtracted from the number of the un- 
inoculated, tl:yi statistics would have borne an 
even more favourable aspect. * 

Antip'f^LTnocoa^w Serum . — Several serums of 
•this description have been prepared by Pio-Fo8% 
Washbourn, and otl^ers, bflt th«iy are rarely used. 

• 

Therapeutic Test.— The diagnosis 
of disease by administering a remedy which 
has a specific effect (e.g. quinine in malaria, 
mercury in syphilis), and judging from the re- 
sult ; thus, ij)i obscure ey5 conditions or nervous 


maladies, tfoiprovement under , mercurial treat- 
ment suggests syphilis as the causal factor. • 

T,h€^riaiCSt> — An old name for a compound 
containing several drugs, ^nd supposed to have 
the effect of a*n antidote in the bifes of poisonous 
animals (Gr. Or^piov, a Vild beast) ; as tr^aeje was 
used in the compounding of the lantidote the 
name theriaca came to signify molasses or treacle. 

TheriSltriCSi- — Veterinary mediciife. 

Thorma,. — A^warm spring or bath. See 
Balneology (Historical). 

Tliermsesthesiometer.— Aninstru- 
ment for determining cutaneous se^isibility to 
heat in different regions of the body. 

Thermal. — Belonging to heat (Gr. Oipixrjy 
heat) ; e.g. thermal analgesia (cutaneous aiiccs- 
thesia to thermal impressions, as in syringo- 
myelia, 7 .C.), thermal sjyrings (springs produc- 
ing warm water, usually containing a medicinal 
agent), etc. 

Thermic. — Relating to heat, e.g. thermic 
fever. vSuN stroke (Nomenclature); Tropics, 

Un CLASSED Fevers of the (Continued Fevers of 
Short Duration). 

Thef’mO-. — in compound words thermo- 
(Gr. OepfjLY), heat) means relating to or produced 
by heat ; e.g. thermo-anoisthesia (loss of per- 
ception of heat, see Hysteria), thermochroic 
(transmitting some thermal radiations but not 
others, which are changed or absorbed), thermo- 
therapy (treatment of disease by heat), etc. 

Thermocautery. See Cautery 
(Fa(fueHF s). 

Therm Ogfen. — A special appliance for 
keeping up Uie temperature of a patient during 
a^lengthy operation. 

Thermogfenesis. — Heat production. 
See Antipyretics and Antipyretic Measures ; 
Physiology, Fate Food Absorbed (Froduc- 
tion ami Elimination ^of Heat^ Temperature) ; 
Temperature (Normal^ Variations^ et>c .).0 

ThermohypersesTthesia. — Abnor- 
mal seusitivenesss * to heat (Gr. Oepp-g, heat; 
vTTcp, over ; and atar^f/o-i^y sensation). 

Thermol. — A coal-tar* product, acting, in 
"doses of 3 grains, as an antipyretic, analgesic, 
and antisepUc ; its formula is Ci^Hj^NOg. 

Thermolysis. — The dissipation of heat, 
e.g. by the skin and lungs ; also chemical de- 
composition produced by heat. See 
RBTics {Modes of Action). 

Thermometer. See Meteorology; 
Temperature ; etc. 

Thermopylae* See^xiJi^^oiaoQ^^fmaceece). 

Thermotaxis.— The regulation of the 
body heat. See Antipyretics ajd Antipyretic 
i Measures (Modei of Action), 
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